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WHO    MAKES    THE    PRICE    OF    WHEAT? 

Thirty  years  ago  David  Lubin  began  askin;:  himself  that  question.  Graduated 
from  the  Ghetto  of  New  York,  he  had  drifted  to  California,  developed  into  a  wealthy 
merchant,  and  become  inspired  with  the  purpose  to  serve  his  fellow  men. 

California  was  the  finest  wheat  country  in  the  world,  yet  it  could  not  raise 
wheat  at  a  profit  becauee  "the  market"  was  against  it.  Lubin  wondered  what 
"the  market"  might  be,  and  why  it  prevented  ^ifomia  from  raising  wheat  that 
millions  of  people  needed. 

He  set  out  to  answer  the  riddle.  .  Other  men  had  been  asking 
the  same  sort  of  questions  from  the  dawn  of  economic  science.  Lubin 
went  about  it  in  a  new  way,  and  found  the  answer.  That  made  him 
different. 

In  his  remarkable  article  on  David  Lubin:  the  Ghetto  Boy, 
Judson  C.  Welliver  t«lls  what  this  answer  is,  and  how  this  once 
obscure  Jew  has  brought  together  fifty  nations  in  an  economic  world 
parlifunent.  No  stronger  or  bigger  article  haa  appeared  in  any 
magazine  so  far  this  year. 


A  FOLDING  BUNGALOW 

By 
ROBERT   H.  MOULTON 

A  chanuing  description  of  a  new  sort  of 
residence 


PHEASANT  FARMING 

By 
FORREST  CRISSEY 

At  once  adequate  and  entertaining 


YELLOW     CONTRABAND 

By 
CHARLTON  LAWRENCE  EDHOLM 

All  the  romance  of  the  smuggling  industry  still  flourishes  on  tl  e 
Pacific  Coast     Only  it  is  men — the  despised  Chinese — not  merchan- 
dise— whom  cool  and  desperate  crooks  endeavor  to  slip  ashore  m  the 
darkness  of  the  night     "Yellow  Contraband"  is  a  thriller,  and  every  word  of  it  is  true. 


THE   MEN  WHO  WALK  THE   TRACKS 

You  know  Bailey  Millard's  striking  articles.  You  know  how  full 
they  are  of  the  spirit  of  the  work  men  are  engaged  in.  "The  Men  Who 
Walk  the  Tracks" — the  humble  servants  of  the  railroads,  who  test 
every  inch  of  the  way,  live  lives  punctuated  with  dangers  and  thrills 
and  pathos.  Mr.  Millard  has  succeeded  in  getting  some  of  tfiem  to 
talk,  and  he  presents  the  results  in  his  usual  fascinating  manner. 
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ITHADTOBEDONE- 

By 
CARLYLE    ELLIS 


FROM  the  pocket  diary  of  E.  C. 
Hawkins,  the  engineer  who 
built  the  Copper  River  and 
N  o  r  t  h  w  e  s  t  e  r  n  Railway  in 
Alaska,  under  date  of  May  14, 
1910,  we  read  the  following  entry : 

"The  falsework  under  the  third 
span  of  the  bridge  was  moved  out  fif- 
teen inches  by  the  ice  and  had  to  be 
put  back!' 

That  was  all.  Even  the  italics  were 
not  in  the  original  entry. 

Now  that  third  span  of  the  Miles 
Glacier  bridge  was  fifty  feet  long.  The 
falsework  consisted  of  a  thousand  or  two 
piles,  driven  deep  into  the  bottom  of  the 
Copper  River,  forty  feet  below  the  sur- 
face. The  ice  was  a  solid  sheet  seven  feet 
thick  and  it  was  borne  on  a  twelve-knot 
current.  Into  it  the  forest  of  piles  was 
solidly  frozen. 

The  spring  breakup  had  begun  on  the 
river,  the  ice-cap,  lifted  twenty  feet  above 
its  winter  bed  by  the  flood,  was  moving. 
The  falsework,  carrying  a  mass  of  un- 
finished steel,  was  fifteen  inches  out  of 
line  aqd  had  to  be  put  back. 

When  the  rising  water  began  suddenly 
to  lift  the  ice  and  with  it  the  450  feet  of 
falsework  on  which  the  third  span  was 
being  put  together,  there  was  a  prelim- 
inary emergency  of  some  consequence. 
It  might  easily  be  but  an  hour  or  two's 
work  for  the  resistless  river  to  wreck  the 


whole  span  that  way.  The  emergency 
was  met,  as  scores  of  others  had  been 
before. 

The  steam  from  every  available  engine 
was  driven  into  small  feed  pipes  and 
every  man  in  camp  was  put  to  work  to 
steam-melt  or  chop  the  seven  feet  of  ice 
clear  of  the  piles.  And  it  was  done. 
The  holes  were  kept  open  through  day 
and  night  of  bitter  cold  and  the  hundreds 
of  cross-pieces  unbolted  and  shifted  while 
the  river  rose  twenty-one  feet. 

Then  began  the  movement  down- 
stream. At  first  it  was  but  an  inch  a  day ; 
then  three  or  four  inches.  The  melting 
and  chopping  went  on  almost  unceas- 
ingly. Then  the  ice  made  its  heaviest 
charge.  A  line  was  taken.  The  false- 
work was  fifteen  inches  out  and  it  had  to 
be  put  back. 

Anchorages  were  hastily  built  into  the 
ice  above  the  bridge  and  they  were  heavy 
anchorages.  Block  and  tackle  was 
rigged  to  them  and  while  a  gang  thawed 
and  chopped  at  the  ice  around  the  piles  in 
the  maddest  of  races  the  whole  450  feet 
of  towering  bridge  was  dragged  inch  by 
inch  back  into  place. 

You  see,  it  had  to  be  put  back. 

The  rest  was  a  still  more  furious  race 
with  the  ice,  for  it  was  moving  each  day 
more  freely.  The  last  bolt  of  the  span 
was  sent  home  at  midnight  after  an 
eighteen-hour  day  of  one  shift.      The 
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great  steam  traveller  was  snaTn^jtem-  the  men  who  were  under  him,  in  this 

porary  resting  place  on  the  thiiWpier,  fashion : 

blocks  were  knocked  out  and  the  Uiird  "They  were  on  the  job  at  seven  in  the 

span  settled  home  on  its  concrete  bed,  morning,  no  matter  what  the  weather. 

At  one  o'clock  the  whole  450  feet  of  They   worked   without   ceasing   till   the 

falsework   was   a   chaotic   wreck.     The  noon  whistle  blew,  then  raced  each  other 

river  had  won  its  fight — too  late,  by  less  to  the  mess  tent.     A  few  minutes  later 

than  a  single  hour,  they  were  flying  back  like  an  army  of 

That  hour  meant  a  year  saved  and  that  squirrels.     And  there  they  stayed  until 

year  a  fortune.  eleven  or  twelve  at  night,  or  .until  flesh 

This  was  but  one  of   Mr.   Hawkins'  and  blood  could  stand  no  more.    It  was 


THIS  IS   THE  UILES  GLACIER  BRIDGE  ACROSS  THE  COFFER  RIVER.  IN   THE  BUILDING  OF 
WHICH  THERE  WAS  A  TERRIFIC  RACE  AGAINST  THE  SFRING  BREAKUP  OF  THE  ICE. 
The  apper  phola  ibawi  the  meo  who  mia  Ibe  bit  nee  with  ice.  and  eilabliihed  ■  record  in  btidir  boildini 


be  built  across  the  river  where  it  makes  a 
double  turn  between  the  great  living 
glaciers.  Miles  and  Childs.  Both  present 
Uiree-hundred'foot  cliff-like  faces  to  the 
water  for  three  miles  and  if  it  were  not 
for  the  turn  between  them  the  Copper 
Valley  would  be,  as  was  once  supposed, 
utterly  impassable.  Where  the  bridge 
must  stand  the  current  brings  down  an 
endless  flotilla  of  giant  bergs,  many  as 
big  as  a  mansion,  and  would  hurl  them 
at  twelve  miles  an  hour  against  the 
bridge  piers.  In  addition  these  piers  must 
withstand  the  breakup  of  the  seven-foot 
ice  sheet  under  enormous  pressure  each 
spring.  No  such  problem  in  bridge-build- 
ing had  ever  been  met  before.  It  was 
one  of  the  many  "impossibilities"  that 
faced  Hawkins.  A  million  dollars  must 
be  risked  on  the  chance  that  he  and  his 
cohorts  could  build  piers  that  the  ice 
couldn't  smash.  And  if  they  failed  in 
this  the  whole  $15,000,000  enterprise 
failed,  for  the  Glacier  Bridge  was  the  key 
to  the  road  and  it  was  built  under  a  bat- 
tery of  gloomy  predictions  as  well  as 
under  a  ^ttery  oi  bergs. 


The  great  concrete  piers,  begun 
through  the  winter's  ice,  were  driven 
forty  to  fifty  feet  through  the  river  bot- 
tom to  bedrock  and  there  anchored.  They 
-  were  built  of  solid  concrete  heavily  rein- 
forced with  steel.  A  row  of  eighty- 
pound  rails  was  set  a  foot  apart  all 
around  and  the  whole  structure  bound 
tc^ether  within  the  concrete  in  an  amaz- 
ingly massive  manner.  Then,  above  the 
piers,  ice-breakers  of  the  same  construc- 
tion were  raised. 

Before  the  pieces  were  half  finished  a 
lake  burst  out  from  the  upper  glacier  and 
the  river  rose  twenty  feet  in  an  hour. 
Here  was  a  ticklish  test — and  the  bridge 
stood. 

On  account  of  the  floating  ice  no  tem- 
porary bridge  was  possible  here  and  work 
beyond  could  not  wait  two  years  for  the 
big  bridge.  So  a  ferry  was  established 
in  the  stiller  water  above  the  bridge  and 
almost  under  the  shadow  of  the  discharg- 
ing glacier.  Back  and  forth,  all  summer 
long,  the  ferry,  built  on  the  ground,  of 
wood  brought  from  "outside,"  dodged  in 
and  out  among  the  bei^s.     Time  after 
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time  the  heavy  piling  of  her  temporary 
docks  was  snapped  out  by  floating  ice. 
Almost  infinite  were  the  difficulties 
encountered   but   somehow,   pile-drivers 


O'Neal,  would  have  thrown  up  his  hands 
in  hopeless  despair. 

Within  an  hour  of  the  time  the  last 
piece  was  checked  the  first  big  girder  was 


Uap  of  Alaska  Showikc  the  Region  Tapped  bv 

THE  Copper  Rivee  Railroad. 
Ttw  Copper  Rlrer  coUDlrr  1*  rich  in  coppet  uid  coal. 

and  engines,  horses  and  supplies,  were 
got  across  and  the  line  started  on  north- 
ward through  the  ensuing  canyons. 

Meanwhile  the  great  piers  were  fin- 
ished and  in  the  autumn  of  1909  the  steel 
began  to  move  forward  from  the  East. 
It  was  not  until  late  in  the  spring  of 
1910  that  the  last  numbered  piece  was 
on  the  ground,  the  whole  thing  checked 
and  rechecked  in  fear  of  a  single  miss, 
which  might  delay  the  whole  great  work 
a  twelvemonth.  This  steelwork  must  be 
done  in  winter  since  no  falsework  would 
stand  against  the  moving  ice. 

The  checking  of  the  steel  was  com- 
pleted on  April  5,  which  left  less  than 
six  weeks  to  put  together  more  than 
1,100  feet  of  extra  heavy  bridge  with  a 
single  crew  of  steel  workers.  Facing 
such  a  task  and  with  the  prospect  of 
raging  storms  of  rain,  sleet  and  snow 
about  half  the  time,  almost  anyone  but 


Ah  Bnlakoembht  of  tub  StcnoH  BuxncEO  o 


The  bridge  was  completed  on  May  16, 
except  a  fourth  span  which  was  over 
shallow  water  above  the  danger  of  ice. 


Hawkins  and  his  bridge  engineer,  A.  C.     The  1,150  feet  of  bridge  was  thus  built 


in  an  elapsed  time  of  just  under  six 
weeks  and  an  actual  working  time  on  the 
steel  of  twenty-seven  days. 

This  building  of  the  Miles  Glacier 
bridge  was  but  one  incident,  though  an 
important  one,  tn  the  construction  of  the 
Moi^n-Guggenheim's  Alaskan  railroad. 
It  was  all  a  battle,  and  a  fierce  one,  from 
beginning  to  end.  The  road  is  now  com- 
pleted to  its  terminus  193  miles  from 
tidewater  and  trains  run  from  end  to  end 
of  it  throughout  the  year.  The  fight  is 
forgotten  in  success. 

And  to  this  day  very  little  has  been 
heard  of  the  man  who  won,  or  will  be, 
if  he  has  his  way.  But  Erastus  Corning 
Hawkins  has  in  this  winning  put  himself 
in  the  very  front  rank  of  construction 
engineers  and  can  no  longer  be  ignored. 

Since  the  Copper  River  valley  was  first 
considered  as  a  possible  railroad  route  to 
the  Alaskan  interior,  eminent  engineers 
have  been  declaring  such  a  road's  construc- 
tion and  operation  impossible.  In  1905 
Michael  J.  Heney,  the  contractor  who 
built  the  White  Pass  and  Yukon  railway, 


the  preliminary   survey  he   then   made. 

Even  with  that  the  eminent  specialists 
stuck  to  their  opinion,  though  Mr.  Haw- 
kins was  the  engineer  who  built  that 
other  "impossible"  road  over  the  White 
Pass. 

Anyway  Hawkins  told  the  Morgan- 
Guggenheim  syndicate,  which  asked  him, 
that  he  could  do  it.  The  syndicate  had 
bought  the  great  Bonanza  mine  up  in  the 
Chitina  country  and  wanted  an  outlet  for 
its  ore,  so  it  supplied  the  money  and  gave 
the  word  to  go  ahead. 

Work  began  in  October,  1907,  and  was 
continued  all  winter,  Hawkins  leading 
the  forces  in  person,  with  Heney  as  con- 
tractor. It  was  heart-breaking  work  for 
many  reasons. 

Copper-River  weather  is  Alaska-coast 
weather  with  sundry  added  features ;  that 
is,  in  winter  it  is  warm  and  cold  by  spells 
and  the  alternate  freeze  and  thaw,  with 
deep  snow  and  overflows  of  the  streams, 
produces  conditions  on  such  flat  ground 
as  the  Copper  River  delta  as  Nature  can 
equal  in  no  other  way. 


the  boulder  bank  ilioiiin  on  tb 
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with  swift-flowing  icy  water,  glacier 
streams  of'all  sizes  and  great  overflows. 
In  between  and  beneath  are  silt-beds, 
quick  sands  and  morasses  in  unimagin- 
able variety  but  invariably  low  tempera- 
ture. The  delta  cannot  be  crossed  in 
summer  by  any  living  creature  except 


plies  and  materials  for  a  thousand  men 
must  be  got  out  across  those  flats  some- 
how. There  was  no  way  around ;  no 
paralleling  wagon  roads  or  navigable 
waterways,  no  bridges  and  no  hillsides  to 
follow. 
Out  onto  the  flats,  already  ten  feet 


winged  ones.  And  every  mouth  of  the 
river  is  sealed  with  silt  bars  that  nothing 
but  a  canoe  can  navigate,  as  the  con- 
structors found  to  their  cost,  after 
repeated  trials. 
The  work,  then,  must  be  done  in  the 


deep  in  snow  the  army  started,  facing 

continual  storms  of  great  ferocity.  Haw- 
kins led,  as  always.  Over  the  snow  and 
through  the  alternating  slush  he  laid 
temporary  roads  of  alder  brush.  If  you 
stepped  from  these  you  went  waist  deep 


Alaskan  winter.     Every  pound  of  sup-     in  slush  or  disappeared  in  powdery  snow. 


A  UUIET  bCENE  VISIBLE  FROM  THE  CARS  OF  THE  COPPER  RIVER  RAILROAD. 

Followed   the  rails,  also  on  snow,  and  dug  it  out  and  bolstered  it  up  so  that 

ballast  from  the  far  hills  as  fast  as  pos-  pile-drivers,  ties,  rails,  wood,  food,  tents, 

sible.    It  all  sank  at  every  thaw  or  was  etc.,  could  be  sent  forward  bit  by  bit. 

buried  in  the  blizzards,  but  each  time  they  There  were  many  stretches  of  trestle 


GREAT  SNOW  CAPPED  PEAKS  RISE  ON  EVERY  HAND  IN  THE  TOURNEV  UP  THE  COPPER  KIVER. 


to  be  set  and  three  steel  bridges  to  be     meant  the  most  unremitting  haste  in  that 
anticipated  with  temporary  wooden  struc-     r^ion. 

tures  and  all  at  top  speed,  for  a  time-  The  spring  breakup,  with  its  further 
limit  of  three  years  had  been  placed  on  deluges  of  ice-laden  waters  and  driving 
the  193  miles  of  construction  and  this  rains,  found  many  miles  of  wobbly,  sink- 
ing track  built,  but  the  work  was  driven 
forward  harder  than  ever.  There  was 
track  connection  with  a  ballast  bed  that 
jutted  into  the  delta,  however,  and  it  was 
good  ballast,  hardening  like  cement  after 
it  was  in  place.  While  the  construction 
crew  and  its  advance  guard  of  supply 
men  pushed  forward,  the  completed  line 
was  being  raised  several  feet  above  the 
delta  level.  Today  that  whole  stretch  of 
forty  miles  is  an  hour's  pleasant  run  over 
a  roadbed  that  equals  almost  any  in  the 
East  and  through  a  country  that  fairly 
smiles  at  you. 

But  it  did  not  smile  to  those  fighters 
of  the  summer  of  1908.  There  were 
thousands  of  tons  of  stuff  ta  be  got  some- 
how from  the  end  of  the  line  forward 
to  the  fiftieth  mile  where  the  biggest  job 
of  all  waited — the  Miles  Glacier  bridge. 
At  first  they  tried  taking  it  up  the 
river  in  small  boats,  fifteen  or  more 
toughened  river  men  to  the  boat.  The 
river  is  deep  and  swift  and  icy  cold ;  the 
banks,  of  smooth  boulders,  were  often 
overhung  with  tangled  cotton  woods, 
matted  low  by  the  deep  snows.  A  boat 
ascending  the  river  here  must  be  "lined 
up."  Ropes  are  attached  fore  and  aft 
and  it  is  draped  along  the  rough  shore 
by  stumbling,  struggling  men,  while  half 
KusEAiAHA  c*NvoM  WHiot  Was  Ckossed  FROM  the  crew  are  wading  waist-deep  in  the 
^''dSt^Vthb'aSJJ^n  wrNiKB^""  numbing  current  to  keep  her  off  the  rocks. 
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miles  the  river  undercuts  the  glacier  and 
the  channel  is  but  1^  feet  wide.  Night 
and  day  this  glacier  discharges  a  battery 
of  bergs  from  its  disintegrating  face. 
Often  a  whole  cliffside  of  ice  drops  a 
hundred  feet  and  more  into  the  deep 
river  and  the  waves  it  sends  to  the  oppo- 
site banks  are  twenty  feet  high  and 
sweep  fifty  feet  up  the  boulder-strewn 
shore,  carrying  all  but  the  biggest 
boulders  before  it. 

Past  this  terrifying  onslaught  the  little 
cargo-boats  had  to  crawl  helplessly  and 
rarely  did  they  get  through  with  a  full 
load.  More  than  once  they  were  dashed 
to  pieces  and  the  men  barely  escaped  with 
their  lives,  for  no  man  can  swim  six 
strokes  in  the  Copper,  Hard  as  the  boat- 
men worked,  they  could  barely  get 
through  more  than  enough  supplies  to 
feed  then"  selves. 

Meanwhile  a  wagonload  was  being 
driven  through  the  heavy  brush  and  over 
sandhills  and  swamps  along  the  right-of- 
way  and  tough  western  horses  were 
being  brought  over  the  flats  to  do  the 
hauling. 

Just  this  matter  of  getting  in  horses 
was  not  easy.  Little  flat-bottomed  boats 
only  big  enough  for  one  animal  were 
built  and  they  were  ferried  over  the  river 
channels,  then  dragged  over  the  quick- 
sands by  hand — twenty  men  or  more  to 
one  horse.  Sometimes  the  animal  could 
walk  a  little  way  but  progress  generally 
was  at  the  rate  of  about  a  mile  an  hour. 

Little  by  little  the  rails  were  sent  for- 
ward, while  at  the  three  main  river  chan- 
nels the  work  of  building  concrete  piers 
down  through  the  swift  yellow  current 


for  the  steel  bridges  began.  There  were 
a  score  of  difficulties  as  "insurmountable" 
as  some  of  these  mentioned — actual  im- 
possibilities from  the  viewpoint  of  ordi- 
nary construction  standards — that  were 
overcome  in  the  building  of  that  first 
fifty  miles  of  road. 
Work  closed  down  that  second  winter,  ■ 


THE  CONSTRUCTION  OF   1 

except  for  preparations  for  beginning  the 
big  bridge,  but  early  the  following  spring 
there  began  the  drive  up  the  canyons.  It 
was  heavy  work  and  fast  but  the  easiest 
of  all.  The  hundred  and  second  mile  was 
reached  before  track  laying  stopped. 
Then  began  the  winter  in  which  the  big 
bridge  was  completed. 

But  there  were  more  fights  than  this 
that  winter.  Above  the  102nd  mile  were 
long  stretches  of  heavy  rockwork  to  he 
done  and  large  crews  were  there  to  do  it. 
Supplies  must  be  kept  on  the  move.  It 
was  planned  to  lay  temporary  tracks 
across  the  river  on  the  ice,  but  the  chang- 
ing weather  kept  such  a  depth  of  water 
and  slush  on  its  rough  surface  that  even 
the  tough  Alaskan  horses  could  not  cross. 
At  last  a  running  cable  was  rigged  and  a 
flat-bottomed  sledge  invented  to  bobble 
its  way  through  or  over  the  icy  morass. 

By  this  time  the  fifty  miles  of  upper 
track  was  deep  in  snow  and  this,  with 
the  trains  had  frozen  to  solid  ice  a  foot  or 
Jwo  thick.  At  this  snow  and  ice  the  great 
rotary  with  a  train  of  coal  cars  and  two 
engines  was  thrown.  It  made  a  mile  and 
a  half  the  first  day,  then  disappeared,  to 
arrive  at  Tickel,  fifty  miles  inland,  thirty- 
one  days  later.    Its  first  day's  ran  had 


I  GREAT  DEAL  OF 


Biploiion.    The  KilletlDi  pieci 


continued  about  the  daily  average  for  the 
entire  run.  In  that  time  the  big  rotary 
was  off  the  track  not  less  than  1,500 
times,  or  thirty  times  to  the  mile. 

Still  another  hard  fight  took  place  be- 
yond the  end  of  the  track.  Here  there 
was  a  thirty  to  eighty-mile  haul  by  sled 
on  the  river  ice  to  the  scattered  camps. 
But  the  river  froze  and  thawed  and  over- 
flowed with  appalling  regularity;  the  ice 
piled  itself  into  almost  mountainous  bar- 
riers, then  sank  away  to  pot-holes  filled 
with  many  feet  of  slush  and  water.  Hun- 
dreds of  tons  of  brush  and  the  work  of  ■ 
hundreds  of  men  failed  to  keep  a  passable 
sled  road  open. 

Nevertheless,  somehow  supplies  were 
got  through  and  when  the  ice  went  out 
3,000  men  were  at  work.  To  keep  them 
in  food  and  material  three  river  boats, 
put  together  above  the  roaring  cataract 
of  Abercrombie  Canyon  and  powerfully 
engined,  went  into  early  commission  and 
through  high  water  and  low  they  strug- 
gled up  and  down  over  the  shifting  bars 
of  Wood  Canyon. 

So  the  work  went  on,  still  at  racing 
pace,  with  Hawkins,  as  ever  on  the  job. 
Heney,  the  contractor,  himself  a  remark- 
able man.  worked  with  him  side  by  side 


"IT  HAD  TO  BE  DONE" 
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till  the  strain  and  exposure  broke  his  years  ago  and  has  for  many  years  been 

health  and  he  went  outside  to  die.  identified   with   engineering  projects   in 

The  winter  of  1910-11  saw  the  Copper  the  West.  That  is  about  all  one  can  learn 

again  crossed,  this  time  at  the  135th  mile  of  him.    From  him  one  can  get  anything 

and  the  line  far  up  into  the  Chitina  basin,  but  facts  about  himself,    Mr.  Hawkins  is 

Here  another  winter  bridge  fight  took  a  most  amazing  combination  of  courage 

place.    The    deep,    narrow     Kuskalana  and  diffidence,  of  professional  daring  and 


Canyon  must  be  crossed  from  rim  to  rim. 
Here  a  hundred  feet  or  more  in  the  air 
the  steelmen  had  to  work  in  temperature 
far    below    zero    and    under    conditions 
otherwise  most  trying.  There  were  delays 
here  and  as  no  materials  could  be  got 
across  the  canyon  till  the 
bridge  was   fii 
delay    meat 
months     of     li 
beyond. 

There  was 
other  thrilling  r 
through  tryin 
conditions  fron 
the  Kuskalana 
to  the  Bonanza 
mine  at  Ken- 
nicott,  the 
present  ter- 
minus of  the 
road.  It  was 
ended  some 
months  ago 
and  now  then 
are  daily  trail 
the  year  roui 
and  the  hig 
grade  copper  oic 
deposits  of  the 
Chitina,     to     reach 

which    this    terrific  Stehi.  worom  u 

construction  fight 

was  made,  are  steadily  flowing  out  to  the 
world  and  a  region,  which  a  few  years 
ago,  was  one  of  the  most  inaccessible  in 
Alaska  is  now  a  morning's  easy  and 
charming  ride  from  Cordova,  the  seaport 
terminus. 

And  to  Hawkins  belongs  the  lion's 
share  of  the  great  credit  that  is  due.  This 
fight  more  than  most  engineering  battles  of 
today  was  a  matter  of  men  and  he  proved 
a  man  among  men.  He  staked  every 
shred  of  professional  reputation  on  as 
risky  an  undertaking  as  falls  to  the  lot  of 
the  engineer  and  his  winning  placed  him 
among  the  world's  great  builders. 

Erastus  Coming  Hawkins  was  born 
near  New  York  City  about  forty-eight 


personal  modesty.     After  a  visit  to  the 
construction  camps  I  went  to  him   for 
additional  data.    From  the  engineer,  then 
in  the  midst  of  a  heavy  pressure  of  work, 
I  received  every  possible  assistance  but 
with   the   repeated    admonition   that   he 
himself  should  be  kept 
ickground.  Two 
er  came  also  a 
-om  Mr.  Haw- 
four  typewritten 
ges  of  which 
?ere  devoted  to 
individual  men- 
tion of  his  and 
Contractor 
Heney's  staff, 
each    of 
whom,    it 
seemed,    de- 
served credit 
for  especially 
good   work. 
The    letter 
concluded  : 
"Any   reference 
o  myself  should 
le  brought  to  a 
minimum.   My 
greatest  concern  is 
to    bring     forward 
the  faithful  and 
capable    men    who 
accomplished  this  work." 

This  is  a  fine  example  of  the  kind  of 
expression  the  men  who  really  do  things 
give  to  their  deeds. 

He  meant  it  absolutely  but  his  wish 
has  not  been  strictly  obeyed,  as  the  reader 
will  have  observed.  Strict  justice  to  that 
man  would  not  warrant  such  a  silence. 

Reflecting  his  habit  of  thought,  Mr. 
Hawkins  writes  with  a  fine  simplicity  and 
lucidity  of  expression.  His  instinctive 
reserve  and  professional  training  make 
him  understate  anything  in  which  there  is 
a  dramatic  possibility  and  the  result  is, 
therefore,  sometimes  the  acme  of  force- 
ful writing. 

Witness  that  "it  had  to  be  put  back." 


BELT  LINE  SWITCH  AT  A  COAL  DOCK. 


NEW    ORLEANS    AND    THE    BIG    DITCH 

By 
HENRY    M.    HYDE 


DRAW  a  line  north  and  south 
through  New  York  City  and 
practically  every  foot  of  the 
continent  of  South  America 
will  be  found  to  lie  to  the 
east  of  the  line. 

A  line  dropped  directly  south  from  the 
tip  of  Florida  will  land  out  in  the  Pacific 
Ocean,  far  to  the  west  of  the  westernmost 
coast  of  South  America. 

Including  Alaska  and  the  Alaskan 
islands  in  the  territory  of  the  United 
States  on  the  North  American  continent, 
the  east  and  west  center  of  the  country 
is  located  some  scores  of  miles  out  in  the 
Pacific  Ocean,  to  the  westward  of  San 
Francisco. 

Those  are  perfectly  apparent,  but  gen- 
erally unrecognized,  facts  to  which  the 
imminent  opening  of  the  Panama  Canal 
has  called  attention. 


Great  commercial  cities  of  the  East, 
South  and  West,  doing  their  best  to  get 
ready  for  the  epoch-making  opening  of 
the  big  ditch,  have  made  these  and  other 
equally  surprising  discoveries  in  get^- 
raphy.  They  have  been  drawing  trade 
lines,  with  the  canal  as  the  center,  to 
show  how  close  each  of  them  is  to  the 
vast,  undeveloped  markets  of  the  Far 
East  and  the  western  coast  of  South 
America. 

New  Orleans,  for  instance,  has  figured 
out  that  the  canal  will  put  her  six  hun- 
dred miles  nearer  Asia  than  is  New  York. 
With  that  as  a  starting  point,  the  Cres- 
cent City  has  gone  on  to  make  elaborate 
preparations  for  the  handling  of  the 
enormous  trade  to  which  she  feels  she  is 
entitled  by  reason  of  her  strategic  posi- 
tion. 

And,  strangely  enough,  it  has  remained 


far-sighted  planning. 
What   is   already 
done  is  declared  by 
Commissioner  of  Corporations  Herbert 
Knox  Smith,  to  be  "the  best  example  in 
the  country  of  a  practical  coordination  of 
rail,   industrial  and  water  business,  for 
the  benefit  of  the  entire  community." 

New  Orleans  lies  in  a  loop  of  the 
Father  of  Waters,  backing  up  on  Lake 
Pontc  hart  rain.  The  great  river  furnishes 
3  highway  from  the  North  for  all  the 
products  of  the  Mississippi  valley.  Along- 
side the  river  also  run  great  railroads, 
leading  down  from  Chicago  and  the 
North. 

Though  located  a  hundred  miles  from 
the  Gulf  of  Mexico,  the  giant  jetties  built 
years  ago  by  Captain  Eads  so  confine  the 
river  that  its  resistless  waters  keep  con- 
stantly scoured  clean  a  deep  channel, 
giving  easy  access  for  ocean  going  ves- 
sels. At  the  docks  in  New  Orleans 
steamers  from  St.  Paul,  two  thousand 
miles  inland,  and  rusty  cargo  boats  from 
Liverpool  and  Italy  may  rub  noses 
tc^ether. 

That  these  docks  may  be  kept  free  of 
burdensome  charges,  that  the  gateway  to 


,ON>  OF  Thr  Garbage  Cass  OF  THE  PuBuc  hoUses  for  the  StOr- 
Belt  Kailroao  OF  New  Orleans.  age     Of    gOodS     and 

with  modern  ma- 
chinery for  the  quick  handling  of  grain, 
fruit,  coal  and  other  products. 

But  the  people  of  New  Orleans  have 
not  been  content  with  securing  permanent 
public  control  of  their  water  front. 
Equally  important  with  water  transporta- 
tion— more  important  to  local  industries 
— is  transportation  by  rail.  And  just  as 
railways  by  favoring  one  city  or  one 
section  of  a  state,  as  opposed  to  others, 
have  shown  their  power  to  divert  and 
concentrate  business  prosperity,  so  have 
they  the  power  to  foster  the  growth  of 
one  section  of  a  city — of  one  group  of 
industries — at  the  expense  of  others.  If 
a  big  plant  has  a  switching  track  of  its 
own  running  through  its  property,  cases 
have  been  known  where  a  rebate  has  been 
collected  by  charging  the  railroads  to 
which  freight  is  delivered  a  considerable 
sum  for  each  car  handled  over  the  private 
tracks.  And  where  loaded  cars  must  be 
switched  from  the  tracks  of  one  road  to 
another  before  getting  started  toward 
their  destination  there  are  always  likely 
to    be    delays    and    other    annoyances. 


HOW  THE  PUBLIC  BELT  RAILROAD  SERVES  THE  SHIPPING  INTERESTS  OF  NEW  ORLEANS. 


Proinpt  deliveries  of  freight — no  matter 
where  it  originates — to  the  desired  rail- 
road or  the  plant  of  the  consignee  are 
essential  to  healthy  business  development. 
To  meet  these  conditions,  to  put  all  the 


manufacturing  plants  of  the  city,  as  well 
as  all  the  railroads,  on  an  equal  footing, 
the  City  of  New  Orleans  has  built  and 
is  now  operating  at  public  expense  and 
under   public    management   a    belt   line 


Southern  Pacific,  the  Louisville  &  Nash- 
ville, the  Texas  &  Pacific  and  the  New 
Orleans  &  Northwestern  among  others. 
The  tracks  of  the  belt  road  also  run  along 
the  river  front,  so  that  a  car  of  freight 
can  be  set  alongside  any  one  of  the  pub- 
licly owned  and  operated  docks.  Con- 
nected with  the  belt  road  are  switch 
tracks  leading  to  nearly  fifty  of  the 
largest  industrial  plants  in  the  city,  put- 
ting each  one  of  them  into  direct  touch 
with  all  railroad,  river  and  ocean  trans- 
portation. 

Up  to  the  present  time  about  eleven 
miles  of  double  track  belt  road  have  been 
constructed  at  public  expense  at  a  total 
cost  of  half  a  million  dollars.  The  charge 
made  by  the  belt  road  for  handling 
freight  is  two  dollars  a  car,  regardless  of 
tonnage  and  empty  cars  are  returned  or 
delivered  free  of  charge.  For  the  past 
year  the  receipts  of  the  belt  road  have 
exceeded  the  expenditures  by  about  three 
thousand  a  month. 

The  belt  road  already  owns  a  right  of 
way  running  in  a  half  circle  about  the 
city  and  it  is  proposed  to  shortly  extend 
the  line,  making"  a  total  mileage  of  over 
twenty-two  miles  of  double  track.  For 
the  purpose  of  meeting  the  construction 
expense  the  Commission  which  has  the 
affairs  of  the  road  in  charge  has  authority 
to  issue  bonds  up  to  two  milhon  dollars. 
This  Commission  is  made  up  of  the 
mayor  and  sixteen  other  members  ap- 
pointed from  the  ranks  of  the  leading 
business  men  of  the  city.    In  practice  it 


Thvu  bolts  ate  [mporttinl  laclori  to  tbe  commerce  ol  the 
Crenceat  Citj. 

has  been  found  easy  to  get  able  and 
public-spirited  men  who  are  thus  willing 
to  give  their  time  and  best  efforts  for  the 
common  good,,  without  receiving  a  cent 
of  salary  in  retSrn.  The  actual  operation 
of  the  road  is  in  the  hands  of  a  trained 
railroad  superintendent,  a  secretary  and 
an  engineer. 

The  plan  of  operation  is  simple.  If  a 
shipper  along  the  line  has  freight  to  be 
moved  from  his  factory  he  simply  notifies 
the  nearest  belt  line  clerk,  naming  ^he 
destination  of  the  consignment.  Next 
morning  the  belt  will  deliver  the  proper 
cars  on  his  siding.  When  the  loaded  cars 
are  switched  out  the  shipper  receives  a 
receipt  from  the  belt  line  conductor 
which  is  exchangeable  at  the  office  of  the 
railroad  to  which  the  freight  is  con- 
signed for  a  regular  bill  of  lading.  When 
inbound  shipments  are  expected  the  belt 
line  clerk  is  notified  that  certain  cars, 
giving  their  numbers  and  initials  and 
place  of  origin,  are  expected  on  a  speci- 
fied date.  Within  a  few  hours  of  their 
arrival  in  New  Orleans  they  will  be 
switched  into  the  consignee's  side-track. 
When  cars  are  held  up  by  shippers  the 
belt  line  pays  the  raJ^oad  which  owns 
them  a  per  diem  charge  during  the  delay 
and  collects  in  its  turn  from  the  shipper. 

In  addition  to  its  primary  work  of  thus 
offering  equal  opportunities  to  all  ship- 


Belt  Line  Tracks 


garDage-receivmg  sta- 
tions. Daily  the  gar- 
bage carts  deliver 
their  loads  to  specially-constructed  gar- 
bage cars  on  these  switches.  Being  first 
sprinkled  with  disinfectants,  the  garbage 
is  then  hauled  over  the  belt  tracks  to 
points  far  out  in  the  swamps,  remote 
from  the  city,  where  it  is  dumped  and 
scattered,  the  idea  being  eventually  to  use 
the  land  so  filled  up  for  agricultural 
purposes. 

The  Belt  Commission  now  has  under 
consideration  a  plan  for  establishing  a 
system  of  public  lighters  on  the  river  for 
transferring  cargo  from  incoming  ships 
to  any  desired  dock.  In  this  way  it  will 
be  possible  to  avoid  the  necessity  of 
steamers  moving  from  one  dock  to  an- 
other to  discharge  various  portions  of 
their  cargoes. 

Since  New  Orleans  is  located  on  low 
ground  and  since  the  Father  of  Waters 
has  a  distressing  habit  of  suddenly 
swelling  the  flood  which  sweeps  down 
from  the  north,  the  state  has  protected 
its  metropolis  by  building  great  levees  of 
stone  and  earth  on  either  side  of  the 
channel.  In  the 
building  of  these 
great  protecting 
walls  the  belt  road 
has  been  of  service, 
hauling  the  earth 
and  other  supplies 
for  the  contractors 


Sbbm  and  Srofs  or 


appointed  by  the  City, 
*u>Nc  THE  KivER.  absolutcly  controls  the 

river  front  and  all  its 
approaches,  "for  the  benefit,"  as  Com- 
missioner Smith  says,  "of  the  entire 
community." 

The  South  is  supposed  to  be  the  most 
conservative  part  of  the  country.  Yet 
not  only  has  New  Orleans  set  an 
example  of  the  proper  way  to  handle  the 
great  question  of  transportation,  but  it 
has  also  revolutionized  her  city  govern- 
ment. Quietly  and  with  no  great  excite- 
ment, under  the  leadership  of  one  of  the 
city  papers,  it  has  won  a  great  fight 
against  the  old  and  corrupt  gang,  which 
has  long  had  control  of  city  affairs,  and 
this  spring  it  is  expected  that  the  admin- 
istration will  be  put  into  the  hands  of 
the  same  class  of  public-spirited  and 
enlightened  citizens  who  have  made  a 
success  of  the  Public  Belt  Road  and  other 
municipal  utilities. 

Plans  are  also  under  way  for  the 
organization  of  several  steamship  com- 
panies which  propose  to  nm  new  lines 
of  boats  to  Central  America  and,  after 
the  Canal  opens,  to  the  thriving  ports 
on  the  west  coast 
of  South  America. 
Public  spirit  and 
private  enterprise, 
working  together, 
promise  big  things 
for  the  future  of 
the  Crescent  City. 
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In  the  good  old  days  before  New 
Orleans  woke  up,  one  or  two  railroad 
companies  practically  monopolized  the 
whole  river  front.  They  kept  out  the  other 
roads  or  made  charges,  for  handling  their 
cars,  which  were  almost  prohibitive. 
The  state  railroad  commission  regulated 
these  switching  charges,  but  was  quite 
unable  to  prevent  the  annoying  and  costly 
delays  which  constantly  resulted.  The 
belt  road,  under  public  ownership,  was 
the  only  way  out. 

Now,    when   the    Canal   opens.    New 


Orleans  will  be  ready  to  serve  as  the 
shipping  and  transfer  point  for  all  the 
products  of  the  great  valley  to  the  north. 
Trains  and  steamers  from  the  interior, 
laden  with  freight  destined  for  South 
America  or  Asia,  will  find  in  her  belt 
road  and  public  docks  a  fair  and  equal 
service  that  offers  the  same  opportunity 
to  all  comers.  So  far  as  they  are  con- 
cerned, free  and  unrestricted  competition 
has  been  restored  and  the  greedy  hand 
of  special  privilege  has  been  cut  off  at  the 
wrist. 


Thoughts  of  Marcus  Aurelius 

^  A  man  should  be  upright,  not  be  k^pt  upright. 

<If  A  man's  happiness— to  do  the  things  proper  to 
man. 


^  What  is  not  good  for  the  swarm  is  not  good  for 
the  bee. 

<j[  Nothing  happens  to  anybody  which  he  is  not  fitted 
by  nature  to  bear. 

^  No  form  of  Nature  is  inferior  to  Art,  for  the  arts 
merely  imitate  natural  forms. 

^  "Let  thine  occupations  be  few,"  saith  the  sage,  "if 
thou  wouldst  lead  a  tranquil  life." 

^  To  a  rational  being  it  is  the  same  thing  to  act  ac- 
cording to  nature  and  according  to  reason. 


WORLD  AUTHORITY  ON  UGHT 

pROF.  ALBERT  A.  MICHELSON,  Prof.  Michelson  is  a  graduate  of  the 

*      Director  of  the  Ryerson  Laboratory  U.  S.  Naval  Academy  at  Annapolis.    He 

of   the    University   of   Chicago,   is   the  chose  an  instructorship  in  physics  under 

world's  most  learned  and  famous  physi-  the  late  Admiral  Sampson  rather  than  the 

cist,  in  the  department  of  light.  What  he  usual  ensignship  in  the  service.     Before 

doesn't  know  about  light  simply  is  not  he  was  twenty-five  he  had  startled  the 

known.    A  man,  who  can  take  the  Nobel  scientific  world  by  a  brilliant  research  on 

prize  of  $40,OCX).00  for  his  contribution  the  velocity  of  light,  attaining  such  accu- 

to  the  illumination  of  men's  minds  on  that  racy  in  the  measurement  of  this  impor- 

luminous  subject,   stands  apart.     There  tant  constant  that  it  has  been  a  standard 

are   five   Nobel-  to  this  day. 


ELECTRIC  WIZARD'S  NEW  WIZARDRY 


wouldn't   go  into  the  business.     If  a  gold.     Its  surface  resembles  enameled 

newly-wed    starts  out    with,    say,   $450  wood.    The  cabinet  at  his  right  is  in  old 

worth   of   furniture   on   the   installment  style. 

plan,  I  feel  confident  that  we  can  give  This  concrete  cabinet  easily  withstood 

him  more  artistic  and  more  durable  fur-  the    no    gentle    usage    of    shipment    b) 

niture  for  $200.    I'll  also  be  able  to  put  freight  for  a  considerable  distance. 


L. 


pniianinrupisi 
known  all  over  the  country  as  the  "mil- 
lionaire hobo,"  because  for  a  year  he 
donned  the  garb  of  a  vagrant,  took  the 
last  cent  from  his  pockets,  and  started  on 
the  road,  just  to  see  what  sort  of  treat- 
ment a  penniless,  hungry  and  homeless 
man,  in  search  of  work,  would  receive. 

He   found  that  in  spite  of  Salvation 
Army  homes  and  Rescue  Missions,  there 
was  absolutely  no  spot  in  any  of  these 
buildings   where  a 
man  without  a  cent 
could  lay  his  head. 
He  had  to  be  ar- 
rested  even   to   be 
allowed  to  sleep  in 
the  "bull-pen,"  the 
harboring  place  of 
inebriates,  dissolute 
characters   and 
hardened  drug- 


ot  in  any  of  these      should  be  run  on  hu 


Bends.  He  was  forced  to  spend  the  night 
on  a  narrow  wooden  shelf,  surrounded  by 
an  almost  unbearable  stench  of  foul  air, 
listening  to  the  ribald  pleasantries,  the 
curses  and  quarrels  of  the  other  inmates. 
It  is  Mr.  Brown's  idea  that  the  city 
should  provide  municipal  lodging  houses 
for  the  accommodation  of  strangers 
stranded  there  and  that  these  houses 
should  be  run  on  humanitarian  principles. 
He  believes  that  in 
every  city  except 
New  York,  ninety 
per  cent  of  the 
homeless  men  are 
not  real  hobos  but 
men  out  of  work. 
He  describes  the 
New  York  munic- 
ipal lodging  house 
a  model  of  its  kind. 


guists  in  the  world,  and  understands  that 
many  lang:uages.    Mr.  Spooner,  to  whom 
as  Miss  Elizabeth  S.  Cotton  she  was  mar- 
ried but  a  short  time  ^o,  has  almost  as 
great  an   understanding  of  world-wide, 
cnppch  as  herself. 
!e  is  the  sa- 
vant   who 
discovered 
the  casket 
believed 
to  contain 
the  bones 
of    B u d- 
1.  in  Pe- 
shawar, In- 
dia,   in   the 
u  m  m  e  r    of 


1 


in  the  first  century,  B.  C,  is  accredited 
with  having  been  able  to  speak  twenty- 
four  languages,  the  number  of  races  over 
whom  he  ruled.    Thus  Mrs.  Spooner  has 
command  of  more  than  twice  as  many 
different   I 
guages  as  hac 
this    famous 
and  bril- 
liant king 
of     the 
ancient 
world. 
She  has 
the  "gift  of 
tongues"  to 
an  extraordi- 
nary  degree. 


pie,  all  peonage  cases,       whliam  r.  Harr.  of  the  dkpahtmkwt       forced    recognition    of 
immigration  cases,  vio-        °'  ^''"''AmS?E?G^'^^*^""        his  abilities. 


FATAL    PLAGUE 
THREATENS    WHOLE    WORLD 

By 
DAY    ALLEN    WILLEY 


EE  VICTORIA  with  its  cluster  of 
inds  is  still  to  the  eye  a  paradise 
the  Dark  Continent.  When  the 
traveler  through  the  framework 
of  forest  gets  his  first  glimpse 
of  it,  he  sees  a  marine  landscape  in  which 
the  wave  tops  seem  whiter  if  anything 
than  the  new  fallen  snow,  far  whiter  than 
the  wave  crests  in  mid-ocean,  because 
they  rise  and  fall  in  a  sea  of  turquoise 
finer  and  more  brilliant  than  the  blue. 
The  Sesse  Islands  in  this  lake  are  a  speci- 
men of  Nature's  jewelry.  "Studded" 
best  expresses  the  way  in  which  they 
have  been  set  in  Victoria,  like  emeralds, 
with  their  crowns  of  verdure  in  bush  and 
tree,  of  a  green  so  pure,  so  real,  that  the 
first  sight  of  it  makes  a  picture  never  to 
fade  from  the  memory. 

The  nearer  view  of  the  Sesses  makes 
you  instinctively  think  of  the  voluptuous- 
ness, the  abundance  of  the  earth,  so  large 
and  so  perfect  are  the  flowers,  so  very 
lavish  is  the  profusion  of  tropical  adorn- 
ment— not  a  sign  of  sorrow,  a  picture  all 


life — all  peace  r01ected  in  the  rays  of  the 
African  sun.  But  the  Sesse  form  a  char- 
nel.    Death  is  upon  them. 

This  is  a  land  of  silence.  The  laugh 
of  the  child  is  unheard,  the  chant  of 
Baganda  women  so  full  of  cadence  comes 
no  more  over  the  waters.  The  bark  hut 
villages  that  for  centuries  sheltered  the 
finest  types  of  the  African  races  are  rot- 
ting ruins.  Hyenas  prowl  in  the  jungle- 
covered  fields  where  the  banana  and  cot- 
ton once  flourished,  while  the  birds  of 
variegated  plumage — the  African  birds  of 
paradise^ — flit  here  and  there  amid  the 
groves. 

Why  this  desolation,  this  absence  of  all 
that  is  human?  Because  of  a  fly  which 
carries  in  its  beak  the  thing  that  is  the 
tiniest  murderer  known  to  the  world — a 
murderer  that  never  fails  to  kill  its  vic- 
tim— whose  life  means  certain  death  wher- 
ever it  lives.  The  men  with  the  micro- 
scope who  can  tell  you  of  the  birth,  the 
growth,  the  habits  and  the  danger  or 
benefit  of   a   microbe    or    parasite,   the 
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A  Month  Before  Death— Thr  Th[rd 
Slebfino  Sickness. 
The  Tlctim  hai  not  tho  tIrenRlli  to  hok 


and  swamp  to  find  some  way  by  which  this 
invisible  man  killer  may  be  driven  from 
its  victim's  body.  Years  have  they  been 
working  with  every  scientific  appliance 
known  and  every  drug  that  might  be 
efficacious,  but  today  they  have  found  no 
way  to  prevent  this  insect  from  injecting 
the  death-dealing  parasite  into  the  human 
blood. 

Yellow  fever  has  lost  the  mystery  of 
its  origin.  The  tiny  worm  that  causes 
the  "laziness"  of  the  poor  white  of  the 
South  can  now  be  shown  on  the  lan- 


^^  further   and    further    into   the 

body  by  the  blood  canals,  unti 

'■  eventually  it  arrives  in  the  spinal 

cavities.  The  surgeon's  needle 
has  drawn  the  spinal  fluid  from  thou- 
sands of  sleeping  sickness  suspects,  also 
tapped  the  arteries.  Sometimes  not  a 
trace  of  the  thing  could  be  found  in  the 
blood — but  floating  in  the  spinal  ducts 
millions  of  them  were  actually  discovered 
by  the  power  of  the  microscope. 

Out  of  a  hundred  thousand  negroes 
living  in  the  Sesses  less  than  a  thousand 
were  left  on  the  islands  alive  when  the 
British  medical  service  took  charge  of 
them,  and  sent  them  to  the  detention 
camps  which  the  British  colonial  doctors 
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had  established  on  the  mainland  beyond 
the  fly  zone,  to  confine  the  spread  of  the 
disease.  Blood  and  back-bone  tests  were 
made  of  every  inmate,  the  work  requiring 
months.  None  of  the  Baganda  seemed 
affected,  judged  by  their  appearance- 
hut  this  parasite  works  in  secret.  Nearly 
half  the  natives  were  stricken. 

England's  Sleeping  Sickness  Commis- 
sion  is   in   Uganda.     That   is   why   the 
trypanosome,  as  science  calls  it,  is  sup- 
posed by  the  outside  world  to  be  limited 
to  a  small  part  of  Africa,  because  the  re- 
ports of  the  Commission  refer  only  to  the 
curse    in    the    British    African    colonies. 
But  here  is  what  the  men  who  have  been 
following  its  advance  have  found — men 
who  have  traced  it  half-way  around  the 
world.     Guerin,  the  famous  Frenchman, 
located  148  victims    marked    for    death 
among  the  blacks  of  Martinique,  in  the 
West  Indies.    Steamers  ply  regularly  be- 
tween this  island  and  New  York  City. 
Two  white  passengers  on  a 
steamship  running  between 
the  Congo  River  and  Lon- 
don, were  taken  sick  on  a 
return  voyage  of  the  vessel. 
The  ship's  surgeon  treated 
them  for  African  fever,  but 
without  any  effect.     They 
were  taken  to  the  Charing 
Cross  Hospital  on  arrival  at 
London.      As    luck    would 
have  it  one  of  the  hospital 
stafl'  had  been  in  service  at 
a     detention     camp.       He 
noticed  a  sign  of  the  dis- 
ease— neck  glands  swollen. 
To    make    sure,    he    drew 
some  blood  from  each.  The 
lens  showed  it  to  be  alive 
with   trypanosome s.     Both 
victims     died     within     six 
months  after  reaching 
Charing  Cross. 

For  over  a  thousand 
miles  up  the  Congo  River 
steamers  manned  by  Bel- 
gian officers  go  up  and 
down  from  the  coast,  get- 
ting cargoes  for  ocean  lin- 
ers that  discharge  at  Euro- 
pean ports.  The  native 
crews  of  the  boats  help  un- 
load the  cargoes  on  the  la 
steamships  and  mii^le  with 


their  crews.  Such  noted  experts  as  Na- 
barro,  the  Frenchman,  a  world  authority 
and  student  of  sleeping  sickness,  doctors 
Dutton,  Todd,  and  Sir  David  Bruce  have 
all  been  in  the  Congo  region  and  have 
found  that  much  of  it  has  been  desolated 
by  the  sleeping  sickness.  Yet  the  fly 
which  carries  the  disease  has  been  found 
at  all  the  river  landings  and  many  of  the 
negro  cargo  handlers  are  known  to  have 
been  bitten  by  it.  The  fly  can  easily 
conceal  itself  on  vessels  for  European 
ports,  as  it  lights  on  the  Congo  canoes 
and  other  small  Craft  carrying  rubber  to 
the  sea  coast.  What  it  may  mean  to  the 
world,  considering  the  way  in  which  it 
can  be  distributed,  is  shown  by  this  warn- 
ing from  Doctor  Nabarro:  "There  are 
several  species  of  flies  that  may  propa- 
gate tile  trypanosome,  and  the  possible 
results  of  the  infection  both  in  Africa  and 
out  of  it  are  too  appalling  to  contem- 
plate."   And  here  is  the  startling  predic- 
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tion  of  Sir  David  Bnii  *'  '     ro  can  well  say  what 

of   the   pioneers    in  iocs,  for  no  other  man 

war  of  medicine  again:  :    science    has    found 

sleeping  sickness,  who  the   disease    in   so 

has    chanced    death  many  places  in  Af- 

for  years  in  his  de-  rica  or  has  so  awak- 

votion  to  what  is  his  ened  the  whites  of 

life  work.  that  continent.    He 

"While  so  far  it  has  devoted  most, 
has  claimed  com-  of  his  life  to  trying 
paratively  few  to  conquer  the  in- 
white  victims,  not  visible  thing  —  a 
only  do  the  blacks  fight  which  has 
become  infected,  showed  his  re- 
but all  who  get  it,  markable  courage 
die  of  it.  Can  the  — for  to  discover  a 
civilized  world  remedy  he  must 
realize  what  terri-  spend  years  in  the 
ble  sacrifice  of  hu-  region  now  known 
man  life  might  en-  Thb  courage  op  the  Whitb  Race.  to  be  deadly  to 
sue  if  the  sleeping  ^'^fe!;,pi?j"™kn"af'rS'on''o^Hb^^^^^  black  or  white.  He 
sickness  should  oi  ibc  tsetse' fly.  wiih  face  and  bands  has  gone  into  the 
contrive  to  steal  unDroicciccHroni  its  bite.  worst  plague  spot 
across  to  Euro-  of  the  infested  Af- 
pean,  American,  or  Asian  shores?  Such  rica,  the  Congo  Free  State,  from  whence 
disaster  is  not  impossible  and  is  proved  came  the  death  fly  to  Uganda,  when  Emil 
by  the  fact  that  often  cases  have  not  Pasha's  Soudanese  soldiers,  corrupt  and 
developed  until  months  after  any  possi-  diseased,  entered  the  country  and  left  a 
bility  of  infection,  and  by  further  fact  trail  of  fire  and  blood  behind.  Worst  of 
that  it  is  not  yet  definitely  known  that  the  all,  however,  flies,  travchng  with  the 
mosquito  or  some  other  flying  insect  than  caravan,  infected  the  people  and  the  rapid 
the  tsetse  may  not  communicate  the  dis-  spread  of  this  latter  curse  caused  more 
ease.  If  the  world  knew  what  we  know,  permanent  harm  than  the  immediate  rav- 
scientific  columns  would  be  hastening  to  ages  of  the  vandal  horde. 
the  front  from  all  the  Great  Powers  bent  As  yet  the  investigators  have  not  found 
on  a  joint  assault  of  the  enemy  before  it  where  the  Soudan  negroes  caught  the 
was  too  late."  complaint.    Most  of  them  think  it  was  in 

Not  only  Bruce,  but  Nabarro,  Todd,  the  Congo,  and  had  good  reason  for  it. 

Koch,   Hodges,   Kopke,   Martin,   Hardy  When  the  would-be  life-savers  came  to 

and  Klein,  and  other  world-known  medi-  enter  some  of  the  towns,  in  the  Congo 

cal  savants  have  taken  the  death  chance  Free  State,  they  found  every  native,  to 

and   are   among  the  little  band  on   the  the  youngest  child,  helpless  or  dead,  as 

very  front  of  the  fighting  line,  hopeless  was  the  case  at  Bouma  and  Tombo.    In 

as  yet  of  relieving  the   victims  of  the  the  country                       south  as   far  as 
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report  shows  that  th< 
fly  is  doing  its  worlc 
is  also  the  case  i 
Senegambia  and  Up- 
per Guinea.  Even 
Liberia,  that  repub- 
lic which  was  to  be 
the  Mecca  of  the 
American  freed- 
men,  is  infected, 
while  the  thing  has 
been  carried  to  the 
Atlantic  at  the  Gold 
Coast,  and  finally 
penetrated  several 
white  European 
colonies  in  Africa. 
It  has  killed  ofT  the 
population  on  the 
Congo  River  from 
the  towns  of  Kassai 

to     Bolobo,     a     dis-  -»"™.  »>«■  mua  .nc  lam 

tance  of  750  miles, 

and  for  250  miles  the  country  traversed 
by  the  Bambia  River  has  been  left  deso- 
late, .  The  half  million  deaths  in  Uganda 
are  but  a  fraction  of  the  number  of  vic- 
tims as  sleeping  sickness  has  been  found 
in  an  area  reaching  1,500  miles  north 
and  south  and  about  the  same  distance 
east  and  west. 


it  lightning  can  be  no 
icker    than    its    swift- 

The  flies  that  make 
the  attack  have  a 
boring  tool  sticking 
out  from  the  head. 
Its  point  is  rounded 
I  like  a  miniature 
cigar  and  connects 
with  the  mouth. 
After  a  fly  has 
taken  its  deadly 
food,  by  biting  rats, 
snakes,  lizards,  and 
wild  animals — even 
crocodiles — and  in- 
fected negroes,  its 
CK-  mouth  and  stomach 
holds    a    mass    of 

ctslheso  pmnim  into  1  be        trypanOSOmCS. 
a  ccdihk  tickness  rcaultL  Lighting       On       the 

skin  so  softly  that 
the  victim  knows  nothing  of  its  presence 
unless  he  sees  the  fly,  it  pierces  the  skin 
with  its  borer.  The  wound  is  so  trivial 
that  it  inflicts  no  pain.  Through  this  the 
trypanosome  passes  into  the  body.  Once 
inside  it  works  its  way  into  the  nearest 
artery.  It  then  breaks  into  halves  and 
two  of  the  parasites  have  taken  the  place 


In   a   drop  of   human  blood   may  be     of  the  one.    Both  divide  again  and  again 
darting  hither  and  thither  thousands  of     so  it  multiplies  until  over  a  million  may 


trypanosomes.  This  means  death 
months,  a  year — perhaps  longer,  but  the 
end  is  sure  after  trypanosomes  have  been 
forced  into  the  body  as  the  fly  carrier 
injects  them  into  the  hole  first  bored 
through  the  skin.  The  wonderful  vision 
of  the  lens  has  caused  the  eye  to  see 
them  in  life  though  the  size  is  so  small  as 


be  churning  the  blood  and  the  liquid  that 
surrounds  the  spinal  cord,  within  twenty- 
four  hours  after  the  fly  has  bitten. 
These  human  reservoirs  of  trypanosomes 
become  spreaders  of  the  disease  if  a  fly 
again  feeds  on  them,  and  it  is  believed 
that  any  winged  insect  which  may  pierce 
the  skin,  the  mosquito,  for  instance. 


beyond    calculation.      This    fatal     extract  these  death-dealing  parasites,  and 
parasite  looks  somewhat  like  a  fat-bodied     thus  the  disease  may  spread  to  an  untold 
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extent,   as    Bruce   and 
have  predicted. 

The    doctors    have 
arsenic  into  the  blood  o 
victims  and  they  have 
appeared.    Some  may  I 
been  poisoned,  but  afti 
month    or   so,    not    lor 
than  six  months,  the  bl 
tests   show   that   they 
again  at  work  and  as 
merous    as    before    if 
more  so.    No  other  ren: 
save  arsenic   has   had 
effect  whatever,  and  tha 
only  temporary.   Englai 
Germany,    Belgiui 
France    have  sent   the 
most     noted     disease 
experts  to   stay  the 
plague.   Dr.  Seaman, 
our    own    authority 
on      yellow      fever, 
who,    to    prove    his 

mosquito  theory,  WhbrrtheDisea9eIsB 
slept  in  beds  where       ''"JS™* 'f^  i"aEmiu"i 

victims   of  the    fever  WaDdorcbanechia 

had   died   the   same 

day,  has  also  been  through  Africa's 
morass  and  jungle  and  risked  his  hfe, 
but  today  he  admits  that  not  one  thing 
known  will  kill  all  these  parasites  after 
they  have  entered  the  body  of  man.  The 
physicians,  the  bacteriologists  are  as  far 
away  from  removing  this  curse  upon 
humanity  as  they  were  when  its  ravages 
were  first  discovered. 

The  black  man  isthe  happiest  of  human 
beings.  He  lives  on  life's  sunny  side, 
for  he  does  not  know  what  sorrow 
and  trouble  mean.  Singing  is  as  natural 
to  him  as  eating  and  the  harder  he  sings. 


he    works.     On    the 
lantations  in   southern 
he    makes    a    sound, 
weird,    but    it    is    his 
When    a    negro    is 
it   means   that    some- 
within  is  wrong.    This 
one  way  in  which  the 
Drs  found  the  sleeping 
less   where   there   was 
ither  sign.     When  the 
■  stops  he  seems  to  get 
r     and     lazier.       His 
r    has    gone.      As    he 
:s  he  staggers.     After 
hile  he  may  crawl,  no 
ngth  in  his  l^s  to  sup- 
port his  body.    Now 
the  neck  glands  stick 
out  against  the  skin 
sw  e  1 1  e  d    with    the 
parasites,  his  eyelids 
half  close  over  the 
dimmed    eye    balls. 
D.     He  is  a  picture  of  a 
human    being   turn- 
pmition  wiihoui  aid.  ing  into  an  unnam- . 

able  thing,  and  as  he 
grows  weaker  and  weaker,  Sie  face  be- 
comes more  and  more  distorted.  You 
see  hatred,  sullenness,  the  glare  of  a 
wounded  wild  beast  in  it.  That  wriggler 
in  his  blood,  unknown  to  him,  is  slowly 
deadening  brain  as  well  as  body.  More 
and  more  he  becomes  like  a  chained  ani- 
mal in  his  contortions  and  struggles.  The 
stronger  the  victim  the  longer  he  resists, 
but  finally  his  efforts  cease.  Limbs  and 
arms  are  bent  at  the  knee  and  elbow  and 
become  rigid.  The  dull,  fixed,  half- 
closed  eyes  have  no  movement  and  their 
stare  gives  a  horrible  expression  to  the 
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'"^^>' 


r  Greatly  Enlarged  MrcRO-pHorocRAra 
le  "falbodied  ee\t." 


face.  Inside 
the  body  is 
I  i  i  e,— t  h  e 
heart  is  beat- 
i  n  g,  the 
stomach  can 
digest  food, 
but  the  out- 
side is  dead. 
The  invisible 
murderer  at 
last  has  en- 
tered  the 
spinal  canal 
and  has  mul- 
tiplied in  it. 
Paralysis 
has  the  vic- 
t  i  m  in  its 

grip.   But 

months,  even 
years   may 

pass  and  still  the  heart  beats,  though  the 
thing  is  blind,  dumb,  immovable.  It  has 
no  pain.  It  has  no  feeling.  A  torpor 
has  enveloped  it.  Not  a  sound  can  it 
utter.  At  last  the  death  sign  comes. 
The  head  of  the  patient — who  is  gener- 
ally propped  up  against  a  wall  or  post — 
bends  forward,  at  first  only  an  inch  or  so. 
The  neck  muscles  are  weakening.  Lower 
it  falls  until  the  chin  rests  on  the  breast. 
The  heart  beats  fainter  and  slower^ — and 
stops.  The  trypanosomes  have  finished 
their  work.  He  is  a  cadaver — infected 
with  the  parasites  which  have  killed  him, 
and  a  thing  of  death  should  the  tsetse 
bore  into  the  body.  Cremation  or  burial 
occurs  at  once. 

The  tsetse  '  ' 
like  our  hous 
that  has  been 
accused  of 
so  many 
crimes.  In 
appearance 
it  is  harm- 
less. Blood 
is  the  food 
of  the  fly 
and  it  makes 
no  difference 
what  it  bites. 
On  the  Up- 
per Nile,  Dr. 
N  ab  a  r  r  o 

saw    CrOCO-  '^'"' "^"fSdWg  l5<  ™  CrS:^ 


d  i  1  e  s  s  u  n- 
ning   them- 
selves. Upon 
the    blood 
filled    flesh 
lining    of 
their  open 
jaws  were 
sucking 
swarms 
of    tsetses. 
This  fact  is 
believed  to 
have    been 
settled:  no 
fly  causes 
death  unless 
it  has  bitten 
an  animal  or 
man  infected 
by  the  para- 
site,   but    it 
has   a    variety   of   prey    to    feed   upon. 
Eight    species    of    tsetses    spring    from 
larvae    buried    in    the    mud    banks    of 
streams.     The  one  that  menaces  human 
life  is  the  Glossina  Palpa'.is.    The  animal 
killer  is  the  Glossina  Morsitans.     When 
they  have  sucked  the  blood  filled  with 
trypanosomes,  they  may  have  enough  to 
last  them   sixty-six  days.     During  this 
time,  man,  woman  or  child,  or  brute  on 
which  it  lights,  may  become  its  victim. 
It  lurks  in  the  grass  and  flowers  of  the 
swamp,   will   fly   sometimes   a   hundred 
miles  in  a  day  as  shown  by  tracing  one. 
The  Palpalis  has  been  found  and  killed 
in  cars  on  trains  on  the  Uganda  rail- 
road   which 
reaches  from 
Lake   Vic- 
toria SOO 
miles 
through  a 
thickly  set- 
tled part  of 
British    Af- 
rica, proving 
the  predic- 
t  i  o  n  s    of 
those    hunt- 
ing    for     it 
that  no  one 
knows  today 
where  it  may 
go,    as    its 


velop  in  any  tropical  morass  that  may 
chance  to  be  at  hand. 


or  eipcrimenliil  pnrpoMi. 


haunts  to  be  free  from  the  fiy's  visits  are 
charnel  houses  whose  dark  walls  shut  off 
from  view  the  tragic  scenes  produced  by 
this  curse  to  human  beings.  They  are  the 
detention  camps  where  the  "suspects"  are 
herded  after  being  brought  in  droves. 
sometimes  at  the  bayofiet's  point,  where 
they  may  be  obstinate,  to  be  placed  where 
they  cannot  infect  others.  Before  being 
placed  in  these  thatched  sheds,  the  sur- 
geon's needle  pierces  each  and  fills  the 
test  tube  with  blood  on  which  the  lens  of 
the  microscope  must  pass  judgment.  If 
even  a  single  parasite  is  detected  the 
negro  is  condemned  to  confinement  for 
life.  He  can  go  outside  if  able,  walk  or 
sit  as  he  wishes.  But  there  is  a  dead  line 
where  are  posted  black  men  in  khaki  and 
puttees,  Uganda  native  guards,  drilled  to 
handle  the  rifle.  If  one  of  these  prisoners 
for  disease  in  his  frenzy  attempts  to  pass 
between  those  living  statues  he  is  seized 
and  forced  back.  If  he  should  get  out- 
side, the  blacks  obey  their  orders,  but 
this  death  is  a  mercy  if  the  victim  had 
the  intelligence  to  know  it.  Thus  the 
spread  of  the  disease  has  been  checked, 
at  least  in  Uganda, — though,  neverthe- 
less, thousands  of  lives  have  been  lost, — 
by  separating  the  infected  from  the 
healthful.    All  the  blacks  have  been  taken 
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away  from  the  swamp  huts  where  the 
winged  death  might  reach  them  and 
shelter  given  them  on  high  and  dry 
ground  where  the  fly  is  unknown. 

The  captives  m  the  detention  camp,  the 
monkey  huts,  the  rat  cages,  the  dog 
houses,  provide  means  of  studying  sleep- 
ing sickness  by  which  many  of  the  facts 
known  of  its  curse  to  human  beings  and 
animals  have  been  revealed.  Risking  their 
lives  the  members  of  the  fly  expeditions 
search  swamp  and  water  shore  where 
the  rank  tropical  vegetation  shelters  their. 
prey.  Provided  with  long  handled  nets, 
as  a  tsetse  fly  takes  wing,  the  net  is 
dropped  over  it  and  given  a  twist.  If 
wanted  dead,  it  is  picked  out  with  the 
gloved  fingers  and  the  head  put  into  a 
bottle  of  poison,  the  fly  put  into  a  covered 
tin  box  for  laboratory  work.  But  the 
alert  negro  is  quick  enough  to  catch  them 
alive  in  the  hush,  sometimes  without  a 
net,  using  one  finger  and  the  thumb  to 
grasp  the  wings.  These  fly  boys  are  at 
each  detention  camp  and  also  wear  the 
khaki  and  puttees,  but  go  -after  the 
winged  death  carrier  with  faces  and 
hands  bare,  laughing  and  jumping  as  if 
having  a  frolic.  They  know  the  habits 
of  the  fly  as  the  American  boy  knows  the 
bee.  but  ignorant  of  what  a  bite  may 
mean.  Several  have  been  bitten  but  mere- 
ly because  they  had  become  careless. 

In  this  way  collections  of  biting  flies 
are  procured  from  all  parts  of  Uganda. 
As  each  package  comes  in,  it  is  examined 
for  tsetse  flies.  If  the  parcel  contains 
man  killers,  a  red  disk  is  stuck  on  a  large 
map  over  the  locality  from  which  the  flies 
have  been  sent.  If,  on  the  other  hand, 
no  tsetse  flies  were  found,  a  blue  disc  is 
fixed  over  the  spot.  In  the  same  way 
and  at  the  same  time  a  second  map  is  pre- 
pared, to  show  the  distribution  of  sleep- 
ing sickness.  If  a  note  accompanying  the 
collection  of  flies  states  that  sleeping 
sickness  is  prevalent,  then  a  red  disc  is 
placed  over  the  locality,  and  if,  on  the 
contrary,  no  cases  of  sleeping  sickness 
are  reported,  3  blue  disc  is  affixed.  Thus 
the  two  maps  so  prepared  show  at  a 
glance  whether  the  distribution  of  sleep- 
ing sickness  and  that  of  the  tsetse  corre- 
spond or  not,  and  the  map  warns  against 
the  infected  regions. 

The  tsetse,  dead  or  alive,  is  made  an 
agent  to  aid  in  findiiig  a  cure  for  the 


Detention  Camp. 


This  pxperimcntalion  shows  how  Iho  disenei^  takts  offcct. 
The  monkeys  art  kept  in  the  boica  on  the  posIs. 

fatal  thing  which  it  carries.  The  dead 
go  to  a  dissecting  stand  where  the  micro- 
scope reveals  the  number  of  trypano- 
somes  each  have  in  the  mouth,  if  they 
are  infected.  Larvae  collected  are  hatched 
in  a  curious  incubator  and  the  changes 
observed  up  to  the  time  they  become  full 
grown.  To  prove  its  ability  to  do  its 
murderous  work,  the  fly  developed  is  fed 
on  a  drop  of  infected  blood  and  placed 
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hey  are  infected.  The  animal  victims 
may  show  no  outward  signs,  but  again 
he  blood  tests  reveal  the  deadly  truth 
hat  the  tsetse  can  carry  its  invisible 
death-dealing  parasite  from  an  infected 
animal  as  its  source. 

The  rat  may  easily  be  a  source  of  the 
disease.  While  a  British  surgeon's 
orderly  was  cutting  open  a  rat  that  had 
been  bitten,  the  point  of  his  knife  slipped, 
merely  scratching  the  skin  of  his  wrist. 
The  others  rushed  to  his  aid.  A  comrade 
put  his  mouth  to  the  spot  and  sucked  out 
what  blood  he  could,  spitting  it  out  in- 
stantly and  washing  his  mouth  with  an 
antiseptic.  The  surgeons  cut  the  tiny 
artery  under  the  knife  scratch  and  tied  it 
in  two  parts  to  check  the  movement  of 
the  trypanosomes,  then  cauterized  the 
wound.  In  a  week  the  lens  revealed  them 
in  the  blood  test.  In  six  months  the  man 
was  a  corpse. 

Only  by  such  near-death  work  is  it 
possible  to  form  any  conclusion  as  to  the 
origin  of  sleeping  sickness  or  nagana  as 
it  is  called  when  the  horse  or  cow  or 
antelope  is  attacked  by  the  tsetse,  and 
horrible    as    it    may    seem    the    poor 


SlARCHnXi  FOR  lARVAB  ON  A  SANDT  BKACK. 

some   is   found   to   have   performed   its 
mission  of  death. 

Sir  David  Bruce,  who  has  made  a  life 
monument  to  himself  for  his  fight 
against  this  destroyer,  utters  these 
words;  "Can  we  by  any  means  kill  the 
trypanosomes  in  the  body  of  man,  or 
render  man  immune  to  the  attack  of  this 
parasite?  Can  a  drug  be  discovered 
which  will  cure  man  of  this  disease? 
Many  attempts  have  been  made,  and  are 
being  made,  to  discover  such  a  drug.  As 
long  ago  as  the  days  of  Livingstone, 
arsenic  was  vaunted  as  a  cure  of  the  'fly 
disease,'  and  up  to  the  present  time  this 
drug  has  held  its  own  as  probably  the 
most  useful  one  we  have  in  this  malady. 
At  first  it  was  used  in  the  form  of 
arsenious  acid,  dissolved  in  an  alkaline 
solution,  but  later  other  preparations, 
such  as  atoxyl  and  orpiment,  have  been 
experimented  with.  These  experiments 
have  in  many  cases,  been  made  on  the 
lower  animals,  and  some  have  doubtless 
been  followed  by  a  complete  cure.    But 
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up  to  the  present  there  is  no  single 
instance  of  a  cure  effected  in  man, 
although  thousands  of  cases  have  been 
treated.  Experiments  have  shown  that 
these  parasites  seem  to  completely  dis- 
appear from  the  blood  a  few  hours  after 
a  dose  of  one  of  these  drugs;  and  the 
effect  of  the  treatment  seems  often  mar- 
velous, the  patient  regaining  the  appear- 
ance of  health  in  a  remarkably  short 
time;  but  eventually   the   trypanosomes 


to  cultivate  the  microbe  from  the  blood 
of  infected  animals  in  order  to  ascertain 
whether  the  filtered  blood  of  infected 
animals  ts  able  to  transmit  the  disease. 
The  biology  and  habits  of  the  tsetse  fly 
as  well  as  its  distribution  and  relation 
with  the  various  trypanosomes  are  being 
studied  in  detail. 

Moreover  the  striking  fact  that  some 
species  of  animal  are  susceptible  and 
others   immune    is   under   investigation. 


always  return  to  the  blood  and  the  man 
dies. 

"All  attempts  to  render  man  immune 
to  the  trypanosomes  by  some  antitoxic 
serum  or  vaccine  have  up  to  the  present 
been  fruitless,  and  there  does  not  seem 
to  be  any  likelihood  of  anything  being 
found  out  in  that  direction  for  a  long 
time  to  come." 

The  program  of  work  being  carried  on 
by  the  medical  commission  is  so  extensive 
as  to  make  it  impossible  to  mention  every 
item.    Special  endeavors  are  being  made 


According  to  Todd's  theory  the  answer 
to  this  will  be  found  in  the  enlarged 
glands. 

Another  point  to  be  brought  out  is  how 
far  the  mental  diseases  found  among 
natives  are  cases  of  sleeping  sickness. 
Koch's  hypothesis  that  sleeping  sickness 
can  be  transmitted  also  by  contact,  etc., 
is  to  be  examined  most  attentively. 

Atoxyl  treatment  as  applied  by  Koch 
(partly  alternating  with  mercury  and 
antimony  treatment)  is  being  continued 
and  studied  most  carefully.  • 


THE    BLUE    SKY    LAW 

By 

HARRY    F.    KOHR 


IF  the  men  who  have  been  making  a 
living,  and  something  more,  by 
swindling  ignorant  investors  out  of 
millions  of  dollars  have  noticed  a 
considerable  falling  off  in  business 
this  year  they  can  blame  it  all  on  "Joe" 
Dolley  of  Kansas.  Dolley,  perhaps,  is  not 
so  widely  known  as  Coburn  of  Kansas 
and  never  may  overshadow  the  Premier 
Press  Agent  of  the  Peerless  Prairies  of 
the  Sunflower  State,  but  he  is  rapidly 
attaining  a  fame  that,  even  if  it  doesn't 
dim  the  eflfulgence  of  the  Coburn  pros- 
perity smile,  at  least,  will  not  be  dimmed 
by  that  same  effulgence. 

Coburn's  duty  is  to  tell  the  populace  of 
Kansas  how  to  keep  on  making  more 
money.  Dolley's  duty  is  to  tell  them  how 
to  keen  what  thev  have  and  keeo  on 


without  said  Kansan  getting  therefor  full 
and  complete  value  in  hand,  to  say  noth- 
ing, of  at  least  six  per  cent  dividends 
thereon  thereafter. 

If  you  do  not  already  know  it,  it  will 
be  written  here  that  you  may  read,  that 
Joseph  N.  Dolley  is  the  state  bank  com- 
missioner of  Kansas,  and  the  first  man 
who  ever  held  the  job  that  anybody  out- 
side the  state  ever  heard  of,  becoming 
thus  widely  known  because  he  considered 
he  had  other  duties  than  those  specifically 
set  down  upon  the  statute  books.  He 
held  to  the  view  that,  if  the  law  didn't 
say  so  in  so  many  words,  it  meant  that 
he  was  not  only  expected  to  protect  the 
people  against  dishonest  or  insecure 
depositories  for  their  money  but  also  to 

Drotect  them  from  those  dishonest  men 


WHERE  THE  INHABITANTS  OF  THE  STATE  OF  K.^NSAS  ARE  PROTECTED  AGAINST 

STOCK  SWINDLERS. 
The  stale  capUo)  at  Toiwlta. 
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there  isn't  any  more,  not  since  Dolley  got 
on  the  job  as  bank  commissioiter. 

Mr.  Dolley  is  a  banker  himself.    Born 
in  Boston  in  1861,  he  has  that  natural 
New  England  aversion  to  seeing  money 
wasted.    Much  of  his  early  life  was  spent 
at  sea  with  his  father,  an  old-time  skip- 
per.    Tiring  of  the  sea  he  got  as   far 
away  from  it  as  possible  by  going 
to  Kansas.    From  a  de-''  ■"  " 
country  store  he  advai 
to  proprietorship  and  th( 
into  banking  and  still  i: 
interested   in   several 
financial    institutions. 
Incidentally  he  has 
managed     several       j 
political  campaigns      I 
in    Kansas,    so   that      I 
he  is  used  to  hard     ] 
knocks,  and  whatever 
the  stock  swindlers  say 
about  him  will  not  hurt 
him  as  much  .as  it  migh 
hurt  somebody  else.    ^ 
a    matter    of    fact,    it 
doesn't  hurt  him  at  all. 
He   rather  enjoys  it, 
because  he  always  has 
the  last  laugh.     That         i-^^^"  «.  DotLKV^ 

last  laugh,  as  it  were.      He  protects  the  paople  r 

is  known  out  in  Kan-        orie»,  but— through  his  c 

..~,       Tn         c'l  '°°  dishonest  idv 

sas  as  I  he  Blue  bky 
Law."  To  describe  it 
in  a  nutshell,  the  "blue  sky"  law  con- 
fers on  the  bank  commissioner  almost 
autocratic  powers  in  saying  whether  any 
stock  company  may  offer  its  stock  or 
bonds  for  sale  in  Kansas. 

While  Mr.  Dolley  actively  was  in  the 
banking  business,  several  instances  came 
to  his  notice  where  trusting  widows  had 
been  beggared  by  putting  all  their  money 
into  fake  investment  schemes.  After  he 
became  bank  commissioner  he  heard  of 
many  others.  He  began  a  systematic  inves- 
tigation and  he  found  that  the  people  of 
Kansas  were  being  swindled  through  the 
purchase  of  immense  quantities  of  stocks 
and  bonds  in  unreliable  and  unproductive 
concerns  and  corporations. 

"It  is  impossible,"  Mr,  Dolley  said  in 
a  report  to  the  legislature,  "for  me  to 
advise  you  accurately  as  to  the  probable 
extent  the  people  were  and  are  being 
swindled  each  year  by  these  fakers — and 
I   wish  to   say,   in  the  great  majority. 


thieves — but   I  am  thoroughly 

satisfied  that  they  have  been  robbed  of 

from  $1,000,000  to  $3,000,000  a  year.  In 

fact,  I  am  inclined  to  believe  that  it  far 

exceeds  that  amount.    I  find  that  there  is 

an   army   of   agents   representing  these 

concerns  working  all  over  the  state. 

"They   especially   prey   upon   widows 

and  the  beneficiaries  of  insurance 

""'■'•=''-  -ulling  upon  the  bene- 

s    shortly    after   the 

ral   and   offering  to 

them    stock   which 

hey  assure  them  will 

pay  enormous  profits, 

in  many  cases  prom- 

ising  to  pay  as 

much  as  forty  or 

fifty    per    cent    a 

year.    Ninety-eight 

per  cent  of  the 

noney  so  invested  by 

the  Kansas  investor 

is  absolutely  lost." 

Here  is  a  case  in 

point: 

In  a  certain 

town  out  in  Kan- 

"  sas,  awoman 

F  Juns^*""  ^'"""^""'"''         nearing  middle 

lot  onlT  aeainsl  inKcure  deposit-       age  bcuds  OVCr  a 

v%':^J"i,'t  Kh^eSa" weir"'"'  W^shtub  six  days 

in  the  week  in  a 
little  shack  at  the 
edge  of  town  rubbing  herself  into  a  pre- 
mature grave  to  provide  a  living  for  her- 
self and  three  children.  Just  a  little 
more  than  a  year  ago  the  husband — a 
railroad  shopman — died,  leaving  her  a 
pretty  little  cottage  half-paid  for,  $2,000 
in  insurance  and  a  little  ready  money 
which  paid  the  funeral  expenses  and  left 
a  few  dollars  over.  She  was  just  the 
ordinary  type  of  a  woman,  a  good  mother 
and  a  good  housekeeper,  who  grew  up  in 
a  country  town  with  Httle  opportunity  to 
learn  much  about  business  affairs. 

One  morning,  a  week  or  so  after  the 
husband's  death,  the  clerk  of,  his  lodge 
went  to  her  home  and  paid  over  to  her 
a  check  for  $2,000.  Meantime,  she  had 
sought  advice  from  the  secretary  of  the 
building  and  loan  association  which  held 
the  mortgage  on  her  house.  He  advised 
her  to  pay  off  the  loan  and  invest  the 
remainder  in  stock  in  the  association 
which,  he  said,  would  pay  her  at  least 
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Tompkins  of  the  Pan-American 
Plantations  Company.  By  a 
happy  chance  he  had  belonged  to 
the  same  order  as  her  husband 
and  hearing  of  her  bereavement 
had  called  to  offer  condolences. 
He  had  known  him  slightly — 
from  what  he  had  hastily  conned 
from  the  newspaper  notice  of  his 
death — and  he  was  a  fine  fellow 
and  all  that.  In  fact  he  had 
shown  some  interest  in  the  Pan- 
American  Plantations  Company. 
Sorry  he  had  died  because  he 
probably  would  have  invested  in 
what  would  have  been  an  im- 
mensely profitable  venture.  And 
so  on  for  a  half  hour  or  so  until 
Mr,  Tompkins  casually  men- 
tioned that  it  was  unfortunate 
smalhinvestments  at  home 
brought  such  small  returns. 
Now,  for  instance,  he  was  not 
exactly  a  rich  man  but  he  was 
putting  every  cent  he  could  make 
into  Pan-American  Plantations 
stock  and  counting  upon  being  a 
millionaire  shortly. 

All  of  which  was  calculated 
to  —  and  did  —  impress  the 
widow,  ignorant  of  such  things 
and  oh,  so  eager  to  keep  up  a 
good  home  for  her  fatherless 
little  ones!  She  listened,  fascin- 
ated, to  the  glowing  description 
of  the  almost  unbelievably  rich 
five  and  probably  six  per  cent  on  the  properties  of  the  Pan-American  Planta- 
investment,  tions  Company,  her  eyes  bulging  as  the 

"It  isn't  much,"  he  said,  "but  it  will  be  suave  Mr.  Tompkins  discussed  probable 
absolutely  safe.  Perhaps  I  can  find  some-  fifty  per  cent  dividends  in  the  near 
thing  later  that  will  be  just  as  safe  and  future.  Why  that,  she  saw,  would  be 
bring  you  a  better  return."  enough  to  pay  off  the  mortgage  and  keep 

That  very  afternoon  the  widow  had  the  family,  too.  She  could  stay  at  home 
planned  to  go  to  the  secretary's  office,  and  care  for  her  children  and  never  need 
pay  off  the  loan  and  invest  her  money,  to  worry  about  the  future  I 
Then,  as  the  secretary  told  her,  she  Yes,  indeed,  that  was  the  very  thing 
would  have  her  house  rent  free,  an  in-  Mr.  Tompkins  was  leading  up  to;  with 
come  of  $5  a  month  and  probably  she  the  result  that  Mr.  Tompkins  carried 
could  find  something  to  do  that  would  away  with  him  a  very  common  looking 
bring  in  enough  more  money  to  keep  her  check  that  was  worth  $2,000  at  any  bank 
and  the  children  comfortable.  She  had  in  the  country  and  left  behind  him  a 
sent  the  children  back  to  school  for  the  beautifully  lithographed  certificate  for 
afternoon  and  was  getting  ready  to  go  2,000  shares  of  Pan-American  Planta- 
down  town  when  there  was  a  knock  at  tions  stock  that  wasn't  worth  what  it  cost 
the  door.  to  have  it  printed.     An  accommodating 

The  caller  was  a  well-dressed  stranger,  bank  cached  Mr.  Tompkin's  check  and  an 
He   introduced   himself  as   Richard  J.     accommodating  railroad  carried  him  out 
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of  town  half  an  hour  later.  He  hasn't 
been  back  since,  and  doubtless  never 
will  be. 

That  is  just  one  instance  of  the  down- 
right thievery  that  has  been,  and  still  is, 
practiced  in  this  country  in  the  sale  of 
stocks  for  investment.    It  is  a  somewhat 
aggravated — but  not  exaggerated — case, 
but  there  are  thousands  and  thousands  of 
others,  differing  only  in  detail,  scattered 
up   and   down   the   United   States,   and 
thousands    of    Mr. 
Tompkinses   busily 
engaged  putting 
more    trusting 
widows  into  the 
hand  laundry  busi- 
ness. So  long  as  the 
law     maintains     a 
passive  attitude  to- 
ward    the    Mr. 
Tompkinses  and 
their    business,    so 
long   as   the   "blue 
sky"lasts — and  the 
supply  is  illimitable 
— Mr.  Tompkins 
will  be  right  on  the 
job. 

Now,  perhaps, 
you  will  say  you 
sympathize  with 
the  widow,  but  of 
course,  it  was  her 
own  fault.  She  had 
good  advice  and 
didn't  act  upon  it.  What 
about  it  ? 

Why  stop  it,  of  course!  If  you  advise 
your  neighbor  to  insure  his  house  and  he 
neglects  to  do  so,  and  it  catches  fire,  do 
you'  stand  by  and  watch  it  burn  ?  Cer- 
tainly not !  You  call  out  the  fire  depart- 
ment. That's  what  Kansas  did.  It  called 
out  the  fire  department.    When  it  saw  its 
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dollars    in    fake    investment    companies. 
That  is  a  conservative  estimate.  Bankers, 
postoffice    inspectors,    legitimate    invest- 
ment brokers  and  Federal  district  attor- 
neys  to   whom   I   have   talked   say   the 
figures  for  the  last  ten  years  will  run 
nearer  three  billio.i  dollars.     And  mind 
you,  this  vast  sum,  somewhere  between 
one  and  three  billion  dollars  came,  in  the 
majority   of   cases,    from    persons    who 
could  not  afford  to  lose  it.    I  place  the 
estimate    low,    be- 
cause   I   have    ex- 
cluded from  it  the 
"sucker  s."    A 
"sucker"     properly 
is  one  who  knows 
very  well  that  you 
can't  get  something 
for  nothing  and  yet 
w'h  o    risks    his 
money  in  the  fond 
hope     that     he     is 
going  to   beat   the 
other   fellow's 
game.  It  never  has 
been  done  and 
never  will  be — not 
in  the  fake  invest- 
[iient  game. 

The  people  who 
bought  these 
worthless  securities 
were  not  "suckers." 
They  Just  didn't 
know.  They  are 
honest  and  unsophisticated,  knowing  little 
of  business  affairs — especially,  so  the 
women — and  ready,  as  they  were  with 
their  equally  honest  neighbors,  to  take 
each  man  at  his  word.  When  the  well- 
dressed,  ready- speaking  stranger  came 
among  them  and  painted  glowing  pic- 
tures of  the  easy  road  to  affluence 
through  investment  of  their  savings,  they 
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people   being  robbed   right  and   left   it  took  htm  at  his  face  value — and  bought 

called    out   the   fire   department,    figur-  at  enormous  cost  the  bitter  experience  of 

atively  speaking.     That   is  what   every  being  swindled. 

other  state  will,  or  ought,  to  do.    Funny         For  the  "suckers"  there  needn't  be  any 

how   simple  are  the  solutions  of  these  sympathy.     The  ones  who  should  have 

intricate  problems.    Just  stop  it.    That's  that,  and  the  ones  who  need  protection, 

all.     Ptit  a  penalty  on  such  outrageous  are  those  who  have  lost  and  those  who 

thievery  and  stop  it,  will  lose  through  ignorance.    Of  course. 


If  you  will  sit  down  with  the  figures, 
you  will  find  with  little  difliculty  that  in 
the  last  ten  years  the  people  of  this  coun- 
try have  been  swindled  out  of  one  billion 


no  one  should  be  ignorant,  but  since  it  is 
"a  condition  and  not  a  theory  which  con- 
fronts us,"  we  will  have  to  put  aside 
academic  propositions  and  consider  prac- 
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tical  things.  When  men  and  women 
have  toiled  for  months  and  years  to  lay 
up  3  few  dollars  against  a  rainy  day,  both 
the  state  and  the  nation  should  see  to  it 
that,  beyond  question,  they  have  a  safe 
place  to  put  these  savings. 

Bad  as  it  was,  the  Louisiana  Lottery 
never  took  from  any  state  one-fiftieth  of 
the  money  that  has  been  taken  by  ped- 
dlers of  worthless  stocks  and  it  actually 
did  distribute  a  large  share  of  what  it 
took  in.  One  may  even  say  in  compari- 
son a  good  word  for  the  loan  shark,  too. 


money  invested.  But  what's  the  use  of 
throwing  good  money  after  bad?  Be- 
sides, the  stock  swindler  seldom  leaves 
his  victim  enough  money  to  hire  a 
lawyer.  He  believes  in  getting  it  all  while 
the  getting  is  good. 

Suing  is  too  much  like  locking  the 
stable  door  after  the  horse  is  stolen,  TJe 
thing  to  do  is  to  lock  the  stable  door 
first  and  then  stand  guard  with  a  shot- 
gun, in  other  words  to  put  the  swindlers 
out  of  business  and  to  keep  such  a  close 
watch  on  the  other  investment  companies 
that  there  wouldn't  be  any  chance   for 


even  if  he  does  exact  his  pound  i5f  flesh. 
Yet  the  nation,  the  state  and  the  Church 
rose  as  one  to  drive  the  lottery  out  of 
business,  upon  the  loan  shark  society 
wages  a  relentless  war.  The  policy  gam- 
bler is  hounded  through  the  slums  and 
the  alleys  and  some  people  would  like  to 
brand  the  food  adulterator  as  a  criminal. 
But  the  king  of  all  the  swindlers,  the 
man  who  sells  worthless  stocks,  occupies 
the  finest  suite  in  the  most  expensive 
skyscraper  and  goes  about  his  business 
with  the  sufferance,  if  not  by  the  protec- 
tion of,  the  law. 

In  every  other  state  except  Kansas,  the 
only  recourse  of  the  victim  is  to  hire  a 
lawyer  and   sue  for  the  return  of  the 


finding  ways  to  do  things  that  the  law 
does  not  specifically  provide  for.  So, 
some  two  years  ago,  he  established  a 
bureau  in  his  department  for  the  purpose 
of  advising  the  people  of  Kansas,  without 
any  charge  to  them,  as  to  the  value  of 
stocks,  bonds  and  other  forms  of  secur- 
ities offered  to  them  for  investment. 
Wide  publicity  was  given  the  innovation 
and  almost  at  once  there  was  a  noticeable 
shrinkage  in  the  number  of  swindling 
schemes  being  operated  in  the  state. 
Cautious  investors  welcomed  the  new 
bureau  and  made  frequent  use  of  it,  but 
the  persons  who  most  needed  protection, 
as  usually  is  the  case,  were  not  reached 
at  all.    The  only  way  to  protect  theni  was 


THE  BLUE  SKY  LAW 


41 


to  strike  at  the  root  of  the  evil  by  driving 
the  swindlers  out  of  the  state.  Thus  was 
born  the  "Blue  Sky"  law. 

While  he  was  drafting  that  law,  Mr. 
Dolley  did  a  good  job  of  it.  In  the  statute 
book  it  covers  seven  pages  of  closely  set 
type  and  the  bristles  stick  out  of  it  like 
quills  on  a  porcupine's  back.  And  it  has 
teeth,  too,  fore  and  aft,  for  the  legislature 
in  passing  it,  to  make  sure  of  the  job, 
added  a  clause  which  provided  that,  if 
the  supreme  court  should  declare  any  one 
of  its  provisions  unconstitutional,  all  the 
others  should  remain  on  the  statute  book 
in  full  force  and  effect. 

In  brief,  the  law,  which  is  entitled  "An 
Act  to  Provide  for  the  Regulation  and 
Supervision  of  Investment  Companies;" 
requires  every  corporation  or  association, 
foreign  or  domestic,  which  purposes  to 
sell  stock  in  Kansas,  to  file  with  the  bank 
commissioner  a  clear  and  complete  state- 
ment of  its  affairs  down  to  the  minutest 
details;  it  must  file  its  written  and  irre- 
vocable consent  to  accept  service  upon  it 
through  the  secretary  of  state  of  Kansas, 
and  pay  the  expenses  of  a  minute  investi- 
gation into  its  affairs  by  an  agent  of  the 
bank  commissioner.  It  must  agree  that 
no  amendment  to  its  charter  shall  become 
operative  until  the  amendment  is  ap- 
proved by  the  bank  commissioner;  it 
must  file  copies  of  its  contracts  and  each 
of  its  agents  in  Kansas  must  be  regis- 
tered in  the  bank  commissioner's  office. 
The  law  provides  methods  of  bookkeep- 
ing and  each  company  must  agree  to 
open  its  books  at  any  time  to  any  stock 
holder.  If,  upon  investigation,  the  bank 
commissioner  finds  the  concern  is  solvent, 
fairly  conducted,  and,  in  his  judgment, 
promises  a  fair  return  on  the  securities 
offered  for  sale,  the  commissioner  may 
issue  a  certificate  permitting  the  company 
to  do  business.  The  certificate,  however, 
recites  in  bold-face  type  that  "the  bank 
commissioner  in  no  wise  recommends  the 
securities  to  be  offered  for  sale." 

if  the  commissioner  isn't  satisfied  with 
the  company's  showing  he  can  refuse  the 
application.  Since  the  law  went  into  effect 
last  March  more  than  seven  hundred 
applications  have  been  filed  under  it  and 
at  the  time  this  is  written  exactly  forty- 
eight  of  them  were  approved  and  given 
certificates.  Not  one  of  the  others  dares 
sell  a  share  of  stock  in  the  state,  that  is. 


not  unless  the  agent  is  willing  to  risk  a 
fine  of  anywhere  from  one  hundred  dol- 
lars to  five  thousand  dollars  or  ninety 
days  in  jail  or  both.  Furthermore  any 
person  who  makes  a  false  statement  in 
filing  an  application  for  a  certificate  to  do 
business  subjects  himself  to  a  fine  of 
from  two  hundred  dollars  to  ten  thou- 
sand dollars  and  not  less  than  a  year  nor 
more  than  ten  years  in  the  state  peni- 
tentiary. And  to  make  it  just  a  little 
stronger,  if  any  company  authorized  to 
do  business  in  the  state  conducts  its  busi- 
ness in  an  unauthorized  manner  or  be- 
comes insolvent,  the  bank  commissioner 
may  immediately  throw  it  into  the  hands 
of  a  receiver  and  wind  up  its  affairs. 

It  might  be  added,  by  the  way,  that 
Kansas  has  learned  so  many  things  about 
wild-cat  stock  selling  from  Mr.  Dolley 
that  the  judges  are  just  in  the  right  mood 
to  impose  the  maximum  fine  and  im- 
prisonment on  any  agent  or  any  company 
that  violates  the  law.  So  far,  none  has 
dared  attempt  to  violate  the  law. 

When  the  law  first  went  into  effect 
there  was  a  great  clearing  out  of  many 
of  the  worst  of  the  fakes  which,  under- 
standing the  "Kansas  language"  when 
they  read  it  in  the  law,  saw  the  useless- 
ness  of  staying  in  Kansas  any  longer. 
They  moved  off  to  greener  fields.  Others 
with  that  unlimited  self-assurance,  cast- 
iron  nerve  and  total  lack  of  conscience 
which  goes  with  their  calling,  promptly 
filed  their  applications  and  were  as 
promptly  turned  down.  Some  quit  on 
that,  but  there  were  a  few  who  still  were 
not  convinced  that  the  law  meant  just  as 
it  read  and  that  Commissioner  Dolley 
meant  just  exactly  what  he  said.  They 
protested.  Some  were  grieved  at  the 
error  which  the  commissioner  had  com- 
mitted in  refusing  the  application ;  others 
were  insulted. 

For  these  Mr.  Dolley  had  a  set  for- 
mula. "Go  out,"  he  would  say,  "and 
bring  me  one  person  who  ever  bought 
stock  in  your  company,  or  who  ever 
bought  stock  in  any  company  from  you, 
who  ever  received  as  much  as  five  per 
cent  in  return  from  anv  or  all  of  them 
and  I'll  pay  you  two  dollars  for  each  and 
every  one." 

They  expected  to  ttiake  a  bluff  and  the 
bluff  was  called.  Up  to  the  time  this  was 
written  Mr.  Dolley  hadn't  paid  out  a  cent 
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in  that  way.  Furthermore  there  hasn't 
been  any  favoritism  about  refusing  the 
applications  that  have  been  turned  down. 
Kansas  corporations  have  been  turned 
down  just  as  quickly  and  just  as  coldly 
as  foreign  corporations. 

For  instance,  a  railroad,  which,  if  con- 
structed, would  very  likely  be  a  good 
paying  proposition,  has  been  projected 
through  a  part  of  the  state  which  needs 
just  such  a  line.  Farmers  and  business 
men  in  several  towns  have  given  consid- 
erable money  toward  it  in  the  way  of 
bonuses  and  some  work  has  been  done. 
Application  was  made  for  permission  to 
sell  stock  and  the  correspondence  in  the 
matter,  representing  inquiries  into  every 
phase  of  the  company  from  the  legality 
of  its  charter  to  the  birth  records  of  the 
promoters,  makes  a  file  fully  two  inches 
thick.  The  application  was  refused,  first 
on  the  grounds  that  the  company  had  no 
assets,  and  second,  because  the  character 
of  the  men  promoting  it  was  not  deemed 
by  the  bank  commissioner  to  constitute  a 
sufficient  guarantee  of  the  proper  disposi- 
tion of  the  proceeds  from  stock  sold.  One 
of  the  promoters,  for  instance,  was  found 
to  have  "jumped"  a  board  bill  in  a  dis- 
tant city,  and  later  to  have  become  en- 
tangled with  the  postoffice  department 
so  seriously  as  to  have  been  forced  to 
take  an  involuntary  "rest  cure"  for  a  year 
or  so. 

The  file  of  correspondence  in  that  com- 
pany's case  is  a  good  example  of  the 
manner  in  which  the  "Blue  Sky"  Law  is 
applied. 

"We  don't  take  any  man's  word  for 
anything,"  is  the  keynote  of  it,  and  while 
it  may  appear  that  the  thing  is  carried 
to  the  extreme,  Mr.  DoUey  estimates  that 
the  few  thousand  dollars  the  bureau  has 
cost  the  state  has  saved  the  investors 
already  no  less  than  a  million  and  a  half 
dollars.  The  first  thing  that  was  done 
when  the  company  applied  for  a  certifi- 
cate was  to  call  for  a  copy  of  its  charter, 
by-laws,  balance  sheet,  promotion  litera- 
ture, blue  prints,  and  references  for  each 
of  the  officers  of  the  company.  Every 
promise,  estimate  or  possibility  in  the 
literature  was  noted  and  each  man  given 
as  reference  was  written  to.  At  the  same 
time,  through  confidential  channels,  the 
men  given  as  references  were  investi- 
gated, and  through  various  other  chan- 


nels the  record  of  each  man  in  the  com- 
pany was  obtained.  Probably  no  fewer 
than  a  thousand  diflferent  sources  of  in- 
formation were  tapped,  the  net  result  of 
which  was  that  the  certificate  was  re- 
fused. Taken  all  together,  these  inquiries 
have  extended  into  every  state  in  the 
Union,  Canada,  Mexico,  Central  and 
South  America,  Europe,  Japan,  the  Phil- 
ippines and  South  Africa.  Generally 
speaking,  banks  are  the  best  sources  of 
information,  because  the  banker  has  a 
lively  interest  in  protecting  hi^  depositors 
against  fraud.  The  state  bank  examiners 
'  act  as  a  sort  of  detective  force,  also,  pick- 
ing up  here  and  there  stray  bits  of  infor- 
mation which  often  prove  quite  valuable. 

One  of  the  numerous  land  development 
companies  was  found  to  have  no  other 
asset  than  a  cancelled  concession  in 
Nicaragua  to  a  tract  of  land  which,  even 
if  the  concession  were  valid,  could  be 
bought  from  the  government  at  twenty 
cents  an  acre.  The  company  had  stocked 
this  at  five  hundred  dollars  an  acre.  The 
plan,  of  course,  simply  was  to  sell  all  the 
stock  and  let  the  stockholders  fight  it  out 
with  the  government  of  Nicaragua  and 
get,  if  they  won,  land  which  was  worth 
just  one  twenty-five  hundredth  part  of 
what  they  paid  for  it. 

A  majority  of  the  applications  made 
to  the  bank  Commissioner  have  come 
from  mining  and  oil  companies.  These 
present  the  most  difficult  problem  under 
the  law,  because  only  an  expert  is  quali-  • 
fied  to  pass  judgment  upon  an  oil  or  min- 
ing property — ^and  if  the  property  is  in 
an  oil  or  mineral  district  any  man's  guess 
is  as  good  as  an  expert's  opinion  on  an 
undeveloped  property.  It  is  the  miner's 
axiom  that  "Gold  is  where  you  find  it." 
So  is  oil.  About  the  best  that  can  be 
done  with  these  companies  is,  when  the 
property  is  in  a  recognized  oil  or  mineral 
district,  to  base  the  action  to  be  taken 
upon  the  character  of  the  men  who  com- 
pose the  directorate.  Then  Mr.  Dolley 
plays  safe  by  refusing  certificates  to 
nearly  all  of  them.  In  mining  and  oil 
stocks  the  safest  rule  to  go  by  is  that 
nobody  is  giving  anything  away.  If  a 
group  of  men  have  a  gold  mine  with 
reasonably  good  prospects — ^and  bear  in 
mind  that  the  only  mine  with  a  reason- 
ably good  prospect  is  one  that  al- 
ready is  "in  ore" — there  is  no  need  for 
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them  to  sell  stock — in  other  words  to 
give  away  part  of  their  mine  for  less 
than  it  is  worth.  The  same  holds  good, 
in  a  general  way,  with  oil  companies. 

One  of  the  "mining"  companies,  for 
which  a  certificate  recently  was  applied, 
was  found  to  consist  of  the  keeper  of  a 
desert  water- tank  grocery  store,  a  saloon- 
keeper, a  gambler,  an  employee  of  a  hv- 
ery  stable,  the  porter  of  the  saloon,  and 
the  clerk  in  the  grocery  store.  The  mine 
was  a  ten-foot  hole  in  country  rock  that 
wouldn't  assay  a  dollar  to  a  million  tons. 

Another  com- 
pany, composed 
of  a  bunch  of 
gamblers,  had 
located  half  a 
dozen  claims  on 
state  school 
land  already 
under  lease,  to 
which  the  com- 
pany  couldn't 
get  the  shadow 
of  a  title.  The 
land  had  ore, 
all  right,  but 
the  only  thing 
the    stockhold-  hoWs  this  fok 

ers     could     get       Thetorrospondenceln  Ihe  mvM' 

out  of  it  would 
be  the  right  to 
sue  the  state  for  possession. 

With  manufacturing,  plantation  or  irri- 
gation companies,  it  is  a  simple  matter 
almost  at  once  to  decide  the  merits  of 
the  securities  offered  for  sale.  One  Ari- 
zona company,  for  instance,  offered  land 
"close  to  the  Roosevelt  Dam."  It  was 
close,  too,  but  it  couldn't  have  been 
watered  for  a  million  dollars  an  acre. 
Just  the  opposite  was  a  Gulf  Coast  town- 
site  proposition  where  it  would  have  re- 
quired a  deep  sea  diver  to  set  the  sur- 
veyor's stakes. 

Another  favorite  form  of  swindle  is 
the  life  insurance  agency.  The  investor 
believes  he  is  buying  stock  in  the  com- 
pany itself,  but  as  a  matter  of  fact  he 
simply  is  buying  stock  in  a  company 
which  has  a  contract  to  write  insurance 
for  some  established  company — a  mighty 
doubtful  asset  at  its  best.  For  instance, 
there  was  a  certain  company  in  Detroit 
whose  only  asset  was  a  contract  to  write 
insurance  for  a  certain  percentage.    This 


contract  was  then  sub-contracted  to  an 
agency  company.  Slock  on  both  com- 
panies was  sold  to  investors  and  it  is  esti- 
mated by  Mr.  DoUey  that  not  less  than 
$100,000  of  the  two  stocks  was  sold 
in  Kansas,  some  of  which  was  sold  even 
after  the  life  insurance  company  had 
learned  of  the  fraud  and  cancelled  the 
contract,  which  was  the  only  asset  of 
both  companies. 

Wireless  telegraph  companies  also 
have  offered  a  big  field  for 
fraud  in  the  last  few  years. 
One  of  them 
disposed  of  an 
enormous 
quantity  of 
stock  in  Kan- 
sas before  post- 
office  inspectors 
raided  the  com- 
p  a  n  y  '  s  office 
and  sent  sev- 
eral of  its  offi- 
cers to  prison. 
In  Topeka,  the 
state  capital, 
alone,  Mr.  Dol- 
tey  found  stock 
Painstaking  Carh?  for  which  $80,- 

Ita'incbM  thick  ™''""''"''^"^'^      *^     ^^'^     **"" 

paid,  and  found 
only  part  of 
what  had  been  sold.  Probably  there  was 
at  least  $20,000  more  invested  in  the  com- 
pany in  that  one  city,  and  not  one  cent 
of  it  ever  will  come  back.  Widows, 
elderly  maiden  ladies  who  hoped  to  lay 
aside  enough  to  afford  them  a  compe- 
tence when  they  should  be  no  longer  able 
t6  work;  young  men  investing  for  the 
same  reason,  and  business  men  who 
wouldn't  put  a  cent  into  a  legitimate 
manufacturing  enterprise  in  their  home 
town,  all  were  caught. 

Such  instances  might  he  multiplied  to 
an  indefinite  length,  but  they  may  be 
taken  fairly  to  illustrate  what  no  longer 
is  going  on  in  Kansas,  but  which  is  going 
on  in  every  other  state.  People  are  being 
swindled  right  and  left,  without  the 
slightest  compunction  on  the  part  of  the 
swindlers  or  any  fear  of  the  law.  The 
lawmakers  are  too  busy  protecting  their 
constituents  against  the  "rapacity"  of  the 
railroads  and  other  forms  of  legitimate 
industry  into  whose  securities  the  people 
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might  put  their  savings  if  they  were  not 
frightened  away  from  them  by  the  law- 
maker's cry  of  "wolf." 

The  value  of  a  law  such  as  the  Kansas 
"Blue  Sky"  law  lies,  of  course,  in  its 
enforcement.  Enforced  partially  it  is 
nearly  as  bad  as  no  law  at  all,  but  en- 
forced impartially,  and  by  giving  the  in- 
vestor the  benefit  of  the  doubt,  it  is  bound 
to  save — and  is  saving — the  people  of 
Kansas,  millions  of  dollars.  And  Kan- 
sas is  fortunate  In  having  such  a  law  and 
in  having  it  impartially  enforced. 

But  Kansas  is  not  alone  in  profiting  by 
the  law.  The  little  corner  of  Mr.  Dql- 
ley's  office,  set  aside  for  the  one  clerk 
who  was  expected  to  handle  all  of  the 
routine  work  pertaining  to  the  enforce- 
ment of  the  law,  has  grown  into  a  na- 
tional institution  which  might  well  be 
called  a  national  bureau  for  giving  free 
advice  to  investors.  The  one  clerk  has 
multiplied  into  two  clerks  and  three  ste- 
nographers who  are  kept  busy  six  days 
in  the  week  answering  inquiries  that 
come  from  every  state  in  the  union  as  to 
the  advisability  of  purchasing  stock  or 
bonds  in  this  or  that  company,  or 
whether  investments  already  made  are 
considered  safe.  In  one  week,  by  actual 
count,  there  were  842  letters  of  that  kind 
received  from  other  states. 

In  addition  to  this  heavy  correspond- 
ence, every  letter  of  which  is  answered 
with  all  the  information  considered  neces- 
sary, come  hundreds  of  letters  thanking 
Mr.  Dolley  for  warnings  already  ex- 
tended. 

"God  bless  you  for  your  work,  you 
have  saved  me  from  ruin,"  is  not  an  un- 
common statement  in  them.  Some  of 
them  are  pitiful.  "I  have  invested  every 
cent  I  had  in  Blue  Sky  Consolidated.  Is 
there  any  way  I  can  recover  it?"  is  the 
question  contained  in  hundreds  of  the 
letters.  The  majority  of  these  letters 
are  from  women,  whose  writing  and  sta- 
tionery indicate  a  station  in  life  where 
their  little  savings  have  been  a  fortune  to 
them.  After  reading  half  a  dozen  of 
them,  one  rather  wishes  the  law  provided 
that  any  male,  able-bodied  citizen  might 
take  an  axe  and  send  a  few  of  the  Blue 
Sky  peddlers  in  the  opposite  direction 
from  the  location  of  their  stock  in  trade. 

In  this  admirable  plan  for  the  conser- 
vation of  the  poor  man's  money,  there  is 


one  defect,  and  it  will  exist  either  until 
every  state  in  the  union  has  enacted  a 
law  similar  to  the  Kansas  statute,  or  until 
the  government  requires  the  same  con- 
ditions of  the  investment  companies  that 
is  required  in  the  Kansas  statute  before 
permitting  them  the  use  of  the  mails  and 
express  companies.  As  the  situation  now 
is  there  is  nothing  to  prohibit  the  fake 
investment  companies  from  advertising 
their  insecure  securities  and  transacting 
a  large  business  through  the  mails  before 
the  postoffice  inspectors  can  ascertain  the 
status  of  the  company  and  obtain  evi- 
dence which  will  warrant  the  arrest  of 
the  swindlers  for  using  the  mails  to 
defraud. 

The  work  of  the  postoffice  department 
has  been  greatly  facilitated,  however,  by 
co-operation  with  the  Kansas  banking  de- 
partment, whereby  information  of  fake 
stock  and  bond  companies  regularly  is 
exchanged.  The  information  furnished 
by  the  Kansas  banking  department  has 
resulted  in  the  arrest  of  a  number  of 
fake  promoters  and  the  driving  of  several 
others  out  of  business.  The  difficulties 
under  which  the  postoffice  department 
works  are  so  great,  however,  that,  as 
shown  in  the  annual  report  of  the  De- 
partment of  Justice,  only  ten  cases  of 
that  kind  were  brought  before  the  courts 
in  the  last  fiscal  year,  while  there  must 
be  anywhere  from  a  thousand  to  five 
thousand  companies  whose  stock  is  for 
sale  but  is  worthless  at  any  price. 

So  far  as  the  states  are  concerned,  it  is 
probable  that  within  another  two  years 
a  majority  of  them  will  have  laws  similar 
to  the  Kansas  statute.  Every  day's  mail 
brings  to  Mr.  Dolley  letters  from  mem- 
bers of  the  legislatures  of  other  states 
asking  for  copies  of  the  Kansas  law  with 
a  view  to  drafting  a  similar  measure. 
Every  state  in  the  union  is  represented 
in  these  letters,  and  in  one  case,  Missouri, 
ten  members  of  the  legislature  were  rep- 
resented. Five  requests  have  come  fr<:>m 
other  countries. 

"I  never  dreamed  of  the  extent  of.the 
swindling  operations  carried  on  by  deal- 
ers in  stocks  and  bonds  until  I  heard  of 
your  Kansas  law  and  made  an  investiga- 
tion here  at  home,"  an  Illinois  legislator 
wrote.  "My  investigation  was  neither 
extensive  nor  deep,  yet  it  leads  me  to 
believe  that  three  out  of  five  persons  in 
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the  ordinary  walks  of  life  who  have  the 
saving  habit  have  been  swindled  at  some 
time  or  other  in  the  purchase  of  worth- 
less stocks.  If  the  conditions  I  found  in 
my  own  neighborhood  obtain  throughout 
Illinois,  the  swindlers  must  have  obtained 
millions  of  dollars." 

Only  a  few  days  ago  four  members  of 
the  firm  of  Burr  Brothers,  one  of  the 
most  successful  promoters  of  worthless 
stock  in  the  country,  pleaded  guilty  in 
the  United  States  court  in  New  York  to 
a  charge  of  using  the  mails  to  defraud, 
and  were  sentenced  to  one  year  each  in 
the  penitentiary  on  Blackwell's  Island. 
Shelton  and  Eugene  Burr,  president  and 
secretary-treasurer  of  this  company,  were 
born  and  reared  in  Leavenworth,  Kas. 
Their  offices  in  New  York  occupied  an 
entire  floor  of  the  Flatiron  Building  and 
postal  inspectors  who  raided  the  offices 
and  arrested  the  members  of  the  com- 
pany November  20,  1910,  estimated  that 
they  had  taken  in  somewhere  between 
forty  and  fifty  million  dollars. 

Mr.  Dolley  estimated  at  the  time  the 
arrests  were  made  that  something  like 
$300,000  of  that  amount  had  been  re- 
ceived from  Kansans.  Later,  when  it 
was  learned  that  the  Burrs,  through  their 
wide  acquaintance  in  Leavenworth,  had 
sold  large  quantities  of  stock  there,  the 
estimate  was  raised  to  one-half  million 
dollars.  Out  of  their  operations,  the  four 
partners  in  the  Burr  concern  are  esti- 
mated to  have  made  fifteen  million  dol- 
lars, and  they  had  just  entered  upon  an 
advertising  campaign  which  would  have 
cost  one  million  dollars  when  the  postal 
authorities  arrested  them. 

After  the  raid,  Postmaster-General 
Hitchcock,  who  was  in  personal  charge 
of  the  raiders,  gave  out  an  official  memo- 
randum which  showed  that  when  the 
Burrs  ran  short  of  stock  in  companies 
already  organized,  they  organized  new 
companies  to  keep  up  the  golden  stream 
which  poured  in  on  them.  Among  the 
stocks  which  were  entirely  sold  out  and 
of  which  the  postmaster-general  said, 
"the  greater  portion  of  the  money  evi- 
dently has  gone  into  the  hands  of  Burr 


Brothers,"  were  the  Kern-We.*.tern  Oil 
Company,  the  Coalinga  Aladdin  Oil  Com- 
pany and  the  People's  Associated  Oil 
Company.  A  list  of  seventeen  companies, 
all  of  which  had  gone  out  of  existence, 
also  was  given,  in  all  of  which  the  Burrs 
sold  stock.  According  to  the  postmaster- 
general,  not  one  of  the  twenty-eight  com- 
panies, for  which  the  Burrs  sold  stock 
"has  paid  a  dividend  and  most  of  them 
are  failures.*' 

.  A  postal  inspector,  who  was  in  charge 
of  the  offices  after  the  raid  said: 

"Burr  Brothers  played  fast  and  loose 
with  their  clients  and  the  most  pitiful 
feature  is  the  manner  in  which  widows 
have  been  fleeced  on  absolutely  worthless 
stocks.  Mrs.  Laura  E.  Lawrence  of 
Philadelphia  had  invested  $4,000,  the 
amount  of  life  insurance  she  had  re- 
ceived at  her  husband's  death,  in  worth- 
less mining  stock.  Mrs.  David  Crabb,  a 
poor  widow  with  a  large  family,  had  in- 
vested all  her  savings,  $2,500,  in  abso- 
lutely worthless  oil  stock.  The  first  day's 
mail  after  the  raid  brought  in  $650  in 
cash  and  $20,000  in  money  orders,  in 
addition  to  which  there  was  a  large 
bunch  of  telegrams,  making  reservations 
of  stock,  from  deluded  victims  who  were 
afraid  they  would  lose  the  chance  to  be 
swindled  out  of  their  money." 

Wisconsin  is  the  only  state  which  has 
a  law  the  eflFect  of  which  is  designed  to 
protect  investors,  but  it  has  failed  in  at- 
tempts to  enforce  it,  in  the  work  it  was 
designed  to  do.  But  the  Wisconsin  law 
will  be  amended  or  repealed  and  a  new 
law  enacted,  for  a  number  of  legislators 
in  that  state  have  asked  for  copies  of  the 
Kansas  law. 

So,  the  poor  widows  of  Kansas,  who 
gave  their  little  all  in  exchange  for  worth- 
less sheets  of  gaudy  paper  have  not  lost 
in  vain.  They  have  been  the  instruments 
for  putting  on  the  Kansas  statutes  a  law 
which  has  saved  millions  of  dollars  for 
those  who  could  not  afford  to  lose  it,  and 
for  awakening  the  legislators  in  other 
states  to  one  of  the  crudest  systems  of 
robbery  that  has  ever  flourished  any- 
where in  the  world. 
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Coast    they    are 

developing  t  h  e 
fascinating  idea  of  a  broad  highway,  in 
sight  of  the  Pacific,  from  the  southern 
tip  of  the  South  American  continent  to 
the  snows  of  the  Arctic  Circle.  It  is  not 
beyond  the  pale  of  probability  that  some 
day  this  highway  may  not  only  be  com- 
pleted, but  may  cross  to  Asia  on  a  new 
continent  arising  to  link  the  old  and  the 
new  hemispheres,  where  Bering  Sea's 
shallow  waters  now  ebb  and  flow,  and  so 
continue  on  through  Siberia,  and  turbu- 
lent Cathay  until  it  terminates  in  sight  of 
the  Atlantic. 

Rut  it  is  not  this  highway  that  inter- 
ests us  here;  it  is  the  possibility  that  the 
fires  of  earth  now  disturbing  southwest- 
ern Alaska  and  the  1,000-mile  chain  of 
Aleutian  Islands,  will  combine  with  other 
causes  to  raise  the  floor  of  Bering  Sea 
until  it  emerges  high  and  dry,  joining 
the  Americas  with  Asia,  the  Occident 
with  the  Orient,  man's  newest  conquest 
with  the  cradle  of  his  race. 

Nor  is  this  possibility  so  remote,  for 
the  western  reaches  of  Alaska  with  the 


Aleutian  dots  of  land 
form  the  earth's  most 
agitated  volcanic  re- 
gion. Half  a  hundred 
volcanoes  have  been  counted  west  of 
Cook  Inlet,  some  of  them  smoking  and 
quavering,  and  throwing  ash  and  lava 
far  and  wide,  while  the  famous  Bogoslof 
Islands,  just  off  the  route  of  steamship 
travel  into  Bering  Sea,  rise  high  in  the 
air  and  sink  again  into  the  sea  with  an 
attendant  derji  on  strati  on  of  such  grand- 
eur and  awe-inspiring  magnitude  as  eye 
witnesses  declare  will  be  their  most  vivid 
remembrance  until  their  dying  day. 

Even  in  the  gulf  of  Alaska  the  restless 
forces  of  nature  are  extremely  active,  for 
within  the  last  two  or  three  years  subma- 
rine mountains  have  suddenly  arisen  in 
the  depths  of  the  sea,  snapping  the  gov- 
ernment's Alaska  cable  in  twain  with 
such  a  jerk  that  the  ends,  on  one  occa- 
sion, were  separated  by  more  than  a  mile. 
Repeatedly  has  the  copper  strand  been 
separated  in  this  way,  and  soundings 
have  shown  the  earth  to  have  arisen 
much  nearer  the  surface  of  the  gulf  than 
it  was  ever  known  to  be  before  in  that 
particular  locality. 


VOLCANOES  MAY  MAKE  WORLD  HIGHWAY 


Much  of  Bering  Sea's 
floor  is  3  great  level  stretch 
only  a  few  fathoms  down, 
and  constantly  approaching 
the  water  level.  Scientists 
and  members  of  the  United 
States  geodetic  survey  at- 
tribute the  upheaval  be- 
neath the  sea  to  the  same 
subterranean  convulsions 
that  blow  a  fiery  breath 
through  the  nostrils  of  so 
many  volcanoes.  Assisting 
this  action  in  making  Ber- 
ing Sea  a  pond  preliminary, 
perhaps,  to  obliterating  it 
altc^ether,  are  the  rivers  of  Alaska,  ical  accuracy  to  data  relating  to  various 
which  bring  down  annually  vast  sedimen-  eruptions,  and  Admiral  Bc^oslof,  in  the 
tary  deposits  of  alluvial  matter  that  are  service  of  the  Czar,  was  the  first,  late  in 
scattered  far  out  toward  the  Siberian  the  eighteenth  century,  to  discover  the 
shore.  Bogoslof  Islands.     In  still  later  times — 

A  great  earth  giant,  lying  prone  be-     within  the  last  half-dozen  years — plenty 
neath  both  sea  and  earth,  and  struggling     of  support  has  been  given  to  the  theory 


to  arise,  might  be  imagined  gasping  for 
breath,  kicking  his  feet  in  the  Alaskan 

gulf,  elevating  his  forehead  in  Bering 
Sea,  puffing  through  the  volcanic  rim  of 
isles  that  form  his  mouth,  and  protrud- 


that  a  continent  is  in  the  labor  of  birth, 
and  soon  may  emerge  to  the  light  of  day. 
A  dozen  volcanoes,  some  apparently 
dead  and  others  at  intervals  showing  de- 
cided signs  of  life,  dot  the  west  shore  of 


ing  his  tongue  and  drawing  it  back  again     Cook   Inlet,   and  the  Alaska   Peninsula, 


where  the  Bogoslofs  hysterically  bob  up 
and  down.  Indeed,  the  natives  of  all  that 
region  believe  that  demons  and  super- 
natural agencies  are  making  themselves 
felt  by  these  sometimes  terrible  disturb- 
ances that  rack  the  islands  and  adjacent 
mainland. 
In  later  times  the  Russians  gave  histor- 


which  separates  Bering  Sea  from  the 
Alaska  Gulf.  No  fewer  than  forty-two 
volcanoes  have  been  counted  on  the 
Aleutians,  stretching  eastward  from  the 
mainland.  Some  of  these  are  so  remote 
from  the  lines  of  travel  that  they  are 
only  seldom  seen,  while  others  in  the 
vicinity  of  the  ship-channel  through 
Unimak  Pass  are  within 
m^kl  ^k  ^iW       ^^^  visual  range  of  al- 


manitestations     years 
ago,  and  evidence  in 
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FARLOT  VOLCANO.  ON  ALASKA  PENINSULA.   IN   REPOSE  AND  IN  ERUPTION. 


westward  from  Seward,  Alaska,  has  been 
endeavoring:  to  catch  on  his  camera  film 
direct  evidence  of  this  activity,  and  only 
lately  has  he  succeeded  in  presenting  pic- 
tures of  a  group  of  smoking  volcanoes 
such  as  may  be  considered  unique 
throughout  the  world. 

Not  only  were  points  of  vantage  diffi- 
cult for  Mr.  Thwaites  to  attain,  at  times 
when  the  volcanoes  were  executing  their 
best  performance,  but  he  had  as  well  to 
contend  with  atmospheric  conditions  that 
rendered  his  task  ail  the  more  difficult 
and  uncertain.  Yet  he  succeeded  in  ob- 
taining photc^raphs  of  almost  all  these 


most  active  mountain  chimneys  above  the 
subterranean  fires.  Early  in  1911  The 
Technical  World  presented  remarkable 
photographs  of  an  eruption  at  the  Bogos- 
lof  Islands,  when  a  new  island  sprang 
like  Venus  from  the  sea.  These  were 
obtained  from  the  deck  of  the  United 
States  revenue  cutter  Tahoma,  one  of 
those  guardians  of  the  northern  seas. 

Indians  of  the  Cook  Inlet  district  re- 
late a  mythical  tale,  as  picturesque  as  a 
fragment  of  Greek  mythology,  how  the 
warring  gods  of  fire  and  water  drove 
them  from  their  ancestral  home  on  Au- 
gustine Island,  which  stands  at  the  en- 
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trance  to  the  Inlet.  On  the 
island  stands  Chernaboro  vol- 
cano, with  lialf  its  summit  torn 
away,  and  still  emitting  steam 
and  smoke.  The  island  had  been 
chosen  as  a  home  by  the  natives 
because  of  the  advantages  it  of- 
fered for  otter  hunting,  and  they 
had  no  fear  of  the  mountain 
towering  above  them. 

The  violent  outbreak  of  Cher- 
naboro, coming  almost  without 
warning,  destroyed  the  native 
village,  and  drove  the  surviving 
Indians  in  panic  to  the  mainland. 
They  never  again  dared  to  go 
back  to  live  beneath  the  treach- 
erous mountain.  The  date  of  this 
eruption  is  placed  at  about  sev- 
enty-five years  ago.  Russian  an- 
nals, as  far  as  known,  make  no 
reference  to  it,  but  the  Muscovite 
charts  of  1825  show  a  channel 
between  Augustine  Island  and 
the  Alaska  peninsula,  where 
now  there  is  only  shallow  water. 

A  new  crater  was  revealed 
with  the  battle  between  the  gods 
of  fire  and  water,  and  the  sul- 
phurous vapor  which  Cherna- 
boro gives  off  has  rimmed  the 
summit  of  the  mountain  with 
bleaching  skeletons  of  birds  that 
ventured  too  near  its  heated 
cone.  Yet  even  if  the  volcano 
should  never  again  evince  vio- 
lent tendencies  the  natives  would  o'"^"  " 
not  return  to  the  island,  for  they 
believe  it  was  their  residence 
upon  its  shores  which  angered  their  ele- 
mental deities. 

The  volcano  most  commonly  seen  by 
voyagers  into  Bering  Sea  is  Shishaldin, 
standing  on  Unimak  Island,  not  far  from 
Dutch  Harbor,  which  is  the  coaling 
station  of  the  Aleutians.  Coincident 
with  the  1910  upheaval  in  the  Bc^- 
oslofs,  Shishaldin  awakened  into  erup- 
tion, and  on  previous  occasions  synchron- 
ous activity  had  been  noticed.  Shishaldin 
spread  smoke  and  ash  in  every  direction. 
Vessels  reached  Nome  with  their  decks 
covered  with  volcanic  deposits.  One 
seemingly  fabulous  story  related  that  the 
ash  assayed  showed  particles  of  gold — 
yet  why  not?  Seven  or  eight  years  ago 
Shishaldin  became  a  great  torch  of  the 
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Arctic ;  fire  spouting  from  its  crater  was 
visible  one  hundred  miles  away. 

This  crater  of  Shishaldin's  is  1,000 
feet  across.  In  spite  of  the  noxious 
vapors  one  may  take  advantage  of  the 
wind,  climb  to  the  summit,  and  stand  on 
the  very  edge  of  the  crater,  looking  down 
into  the  seething  depths.  All  down  the 
sides  of  the  10,000-foot  mountain  are 
streams  of  lava ;  in  fact  the  outpourings 
of  molten  rock  have  made  Shishaldin  one 
of  the  most  symmetrical  of  mountains — 
a  veritable  sugar-loaf.  Adventurous 
spirits  who  make  the  ascent  find  its  sides 
punctured  with  pot-holes  or  springs  that 
emit  boiling  sulphur  streams. 

When  the  wind  goes  down  Shishaldin's 
thin   stream  of  black  smoke  rises  to  a 


Iieight  of  miles  in  the  air,  and  produces 
an  impressive  spectacle.  Occasionally 
the  mountain  will  belch  forth  a  ball  of 
smoke  that  hovers  for  an  instant  above 
the  snow-covered  summit ;  then  rises  like 
a  balloon  into  the  air  and  dissolves  at 
great  height. 

Not  far  from  this  volcano,  on  Unimak 
Island,  is  Pogromno,  whose  crater  has 
been  shattered  by  the  forces  of  nature. 
Yet  from  its  summit  there  curls  almost 
continuously  a  wisp  of  smoke,  streaming 
off  lazily  with  the  wind. 

The  "Noise-Maker  of  the  North"  is 
the  soubriquet  given  Akutan  volcano, 
situated  forty  miles  from  the  settlement 
of  Una  la  ska,  on  the  island  which  bears 
its  name.  Often  at  Unalaska  can  be 
heard  the  booming  of  this  peace  dis- 
turber of  the  Aleutian  solitudes.  Sudden 
and  violent  are  its  explosions,  like  the 
detonations  of  huge  quantities  of  explo- 
sive far  down  in  the  earth.  In  more 
ways  than  one  does  the  action  of  Akutan 
resemble  the  discharge  of  great  cannon. 
Perhaps  in  the  volcano's  heart  large  vol- 
umes of  gas  come  in  contact  with  tre- 
mendous heat. 

Akutan's  guns  are  fired  in  pairs ;  first  a 
short,  sharp  bang,  and  then  a  louder, 
longer  report.  At  each  explosion  a  puff 
of  smoke  is  forced  from  the  crater  high 


into  the  air,  dissipating  itself  a  few 
moments  later  among  the  clouds  of  the 
upper  atmosphere.  Navigators  who  have 
passed  Akutan  while  in  action  say  the 
spectacle  is  most  entrancing  when  the 
mountain  is  partly  hidden  by  the  fog 
that  is  so  prevalent  in  Bering  Sea.  Says 
Mr.  Thwaites: 

"With  a  tremor  of  the  mountain,  and 
then  a  crash  comes  the  first  of  the  twin 
explosions,  and  the  puff  of  smoke  shoots 
up  from  the  crater,  tearing  a  hole  in  the 
thick  fog  blanket  that  engulfs  the  sum- 
mit of  the  peak.  The  larger  report  and 
puff  of  smoke  follows,  spreading  the  mist 
even  wider,  and  disclosing  for  an  instant 
the  peak  of  the  noise-making  mountain. 
The  fogs  then  settle  slowly,  shutting  out 
all  sight  of  the  mountain  top  until  the 
next  explosion.  These  demonstrations 
occur  with  precision,  and  sometimes  ex- 
fend  over  a  period  of  days,  accompanied 
by  earthquake  shocks  of  greater  or  less 
duration." 

"Pop-ofF'  has  come  to  be  the  nickname 
of  Pavlof  volcano,  situated  on  the  lower 
end  of  the  Alaskan  peninsula.  The  photo- 
graph of  Pavlof  in  action  shows  not  only 
the  smoke  iss  iing  from  the  crater  of  the 
mountain,  but  also  the  slopes  blackened 
by  the  volcanic  ash.  Pavlof's  eruptions 
are    usually    concurrent    with    those    of 
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Shishaldin,  and  disturbances  in  tiie  Bog- 
oslofs,  Shumagin  Islands,  sixty  miles 
away  were  covered  to  a  depth  of  half  an 
inch  with  the  Pavlof  effluvia,  in  1910,  and 
at  the  period  of  greatest  activity  Pavlof 
sent  cannonading  thunders  through  a 
circle  100  miles  across.  The  ash  upon 
the  surface  of  the  sea  is  whipped  into 
snowballs  that  finally  are  heaped  upon 
the  beach. 

Pay  a  native  fifty  dollars  a  day  and  he 
will  lead  you  to  the  top  of  Maknshin 
peak,  which  is  plainly  visible  from  Dutch 
Harbor.  Usually  Alakushin  is  smoking, 
but  occasionally  it  gets  much  more  vio- 
lent in  its  demonstrations.  Those  who 
have  braved  its  dangers  assert  that  near 
the  crater  iron  rods  stuck  into  the  ground 
will  be  melted  by  the  intense  heat.  Hun- 
dreds of  boiling  springs  have  created 
snow  and  ice  caves  on  the  mountain  side. 
Near  the  crater  rim  are  large  deposits 
of  sulphurous  materials  that  have  been 
prospected  and  before  long  probably  will 
be  mined. 

But  the  list  so  far  includes  only  a  few 
of  the  better  known  volcanoes  of  this  dis- 
turbed region,  some  of  them  marked  by 
the  Indian  designation,  rendered  into 
English  spelling  as  nearly  as  possible, 
and  others  bear  the  names  given  them 
by  Russian  explorers  and  geographers 
years  before  the  United  States  came  into 
possession  of  Alaska.  Besides  those 
given  there  is  Kupreanoff,  standing  at 
the  head  of  Stepakof  Bay,  on  the  main- 
land, which  is  unique  in  that  its  crater 


lies  in  the  center  of  a  field  of  glacial  ice. 
Smoke  and  steam  rise  through  the  crev- 
asses in  a  hundred  different  places.  With 
these  crevasses  covering  a  wide  area  it 
has  been  virtually  impossible  to  explore 
the  exact  center  of  Kupreanoff. 

Redoubt  Peak  and  Becharoff  are  well 
up  the  peninsula ;  both  are  rather  difficult 
of  access,  and  neither  has  been  thor- 
oughly explored.  To  the  north  and  east 
of  Becharoff  is  Iliamna,  towering  above 
the  12,000-foot  level,  and  having  three 
distinct  craters.  Douglas,  looking  as  if 
a  huge  octopus  gripped  its  vitals,  stands 
up  sheer  and  bold  above  Cook  Inlet,  not 
far  from  Chernaboro  volcano,  on  Augus- 
tine island.  This  likeness  to  an  octopus 
is  produced  by  the  chilled  streams  of  lava 
that  streak  down  from  the  summit  of  the 
peak,  vividly  suggesting  tentacles.  Far- 
ther inland  the  Alaskan  range  has  other 
peaks  that  occasionally  give  forth  evi- 
dences of  life,  while  in  addition  to  the 
active  volcanoes  there  are  hundreds  of 
dead  craters  in  the  mountain  chain  that 
buries  itself  in  the  sea  in  a  seemingly 
vain  endeavor  to  reach  the  Asiatic  shore. 

Alaska  is  becoming  a  better-known 
land  every  year,  and  the  time  will  come 
when  all  her  mountain  ranges,  her  valleys 
and  her  plains  will  be  thoroughly  ex- 
plored, but  it  is  no  exaggeration  to  say 
that  the  Russians  knew  as  much  about 
her  coast  line  as  we  have  learned  in  the 
last  half-century.  Controller  Bay,  of  re- 
cent notoriety,  was  discovered  before  Ad- 
miral Vancouver  found  Puget  Sound ! 


GATHERING    NEW    MARINE    CROPS 

By 
RENE     BACHE 


A  PROJECT  whereby,  through 
the  adof^tion  of  a  new  and 
simple  method  of  capture,  ten 
thousand  square  miles  may  be 
added  to  the  available  fishing 
grounds  of  our  North  Atlantic  coast,  is 
being  earnestly  advocated  by  the  govern- 
ment Bureau  of  Fisheries. 

Stretching  from  Cape  Cod  to  Cape 
Hatteras  is  a  vast  area  of  sea  bottom 
which,  though  fairly  swarming  with 
valuable  finny  species,  is  not  fished  at  all. 
Its  annual  crop,  which  might  feed  the 
whole  population  of  the  United  States, 
is  allowed  to  go  to  waste.  Ordinary 
methods  of  capture  cannot  be  successfully 
used  for  most  of  these  bottom  fishes — 
especially  the  soles,  whose  mouths  are 


too  small  and  weak  to  take  or  hold  a 
hook. 

One  of  the  most  delicious  of  the  fishes 
served  in  our  expensive  restaurants  is 
sole.  Fried  in  crumbs,  and  called  a 
"filet,"  it  is  a  morsel  for  the  gods.  Yet 
it  is  nothing  more  nor  less  than  a  floun- 
der— quite  possibly  hatched  originally  at 
one  of  the  New  England  stations  of  the 
Fisheries  Bureau.  During  the  last  fiscal 
year  the  Bureau  hatched  and  liberated 
889,000,000  such  flounders,  or  "flatfish," 
at  Wood's  Hole,  Gloucester,  and  Booth- 
bay. 

Far  superior,  however,  is  the  so-called 
pole  flounder,  or  deep-sea  flounder,  which 
occurs  in  deeper  waters.  It  is  in  texture 
and   flavor   so   like   the   European   sole, 


\  SMALL  BEAM.  TRAWL. 


though  of  a  different  finny  genus,  that 
even  an  epicure  cannot  tell  the  difference. 
In  1877  it  was  first  discovered  in  the 
deepest  part  of  Massachusetts  Bay ;  and 
since  then  it  has  been  caught  south  of 
Cape  Cod,  at  depths  of  one  hundred 
fathoms  or  more,  and  by  Agassiz  off  the 
entrance  of  Delaware  Bay,  at  four  hun- 
dred fathoms.  The  fish  is  a  permanent 
resident  throughout  the  year  in  the  deep 
basin  of  Massachusetts  Bay  and  along 
the  edge  of  the  continental  slope  for  hun- 
dreds of  miles  up  and  down  the  coast. 

In  truth,  the  sea  bottom  all  the  way 
from  Massachusetts  to  the  capes  of  Vir- 
ginia is  almost  literally  paved  with  floun- 
ders of  this  valuable  species.     Al- 
though they  cannot  hold  fast  to  a 
hook  and  line,  they  ■ 
caught  in  incalcula- 
ble   quantities    by 
the  use  of  the 
"beam    trawl" — a 
huge  pocket- shaped 
net  set  in  an  iron 
frame   on    runners 

like  those  of  a  sled,  thb  sea  botto«^f^m^m 
Such  a  trawl, 
dragged  over  the 
bottom,  picks  up 
everything  in  its 
path — especially  the 
bottom  hshes. 

This  form  of  ap- 
paratus  is  oltl 
enough  and  famil- 
iar enough  in  Eu- 
ropean waters, 
where,  particularly 


in  the  North  Sea,  it  represents  the  prin- 
cipal method  of  capture.  But  in  our  own 
country  it  is  a  novelty.  Since  the  Fish- 
eries Bureau  went  into  the  business  of 
hatching  flounders  on  so  enormous  a 
scale,  thus  building  up  a  new  and  im- 
portant fishery  in  New  England,  small 
beam  trawls,  hauled  by  sail  and  motor 
boats,  have  been  used  for  catching  them, 
and  by  this  means  11,500  barrels  were 
taken  during  the  last  year  off  Falmouth 
alone — all  of  them  of  one  species,  the 
small  "winter  flounder,"  to  which  efforts 
in  the  Ijne  of  artificial  propagation  are 
exclusively  devoted. 

Recently,  however,  four  steam  vessels 
at  Boston  have  been  equipped  with 
large  beam  trawls.  The 
first  time  one  of 
them  went  out.  a 
catch  of  25.000 
pounds  of  fish  was 
made,  and  the  net 
was  carried  away. 
One  should  under- 
stand that  such  a 
net  is  seventy-five 
feet  long,  and  its 
mouth  fifty  feet 
wide,  so  that,  when 
dragged  over  the 
sea-bottom,  it  is 
liable  to  swallow 
considerable  quan- 
tities of  hve  ma- 
terial. The  deck  of 
a  trawler  after  a 
haul  presents  a 
wonderful  spectacle 
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The  eastern  edge  of  llie  N'orlii  Ameri-  tmk  Fisheries  bureau  Schoonhr  Orampu. 

;an  continent  is  not  marked  by  the  line  *"'*^''  '^^'^b'v^rTwiT"^  *'"" 
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like  one  hundred  miles  in 
breadth. 

The  "shelf,"  as  already 
explained,  is  the  feeding 
ground  of  multitudes  of 
edible  fishes  which,  like  the 
Pole  flounder,  are  unknown 
to  our  markets  for  the  reason 
that  no  practical  method  has 
hitherto  been  applied  for 
their  capture.  When  vessels 
equipped  with  steam  appa- 
ratus for  hoisting  trawls, 
such  as  the  four  recently 
built  at  Boston,  exploit  the 
resources  of  this  vast  area, 
the  production  of  fish  food 
on  our  North  Atlantic  coast 
will  be  multiplied  many  fold, 
and  the  living  of  great  num- 
bers of  people  will  be  ma- 
terially cheapened  thereby. 

Most  important,  perhaps, 
of  all  the  species  concerned 
is  the  tile  fish — the  estimable 
finny  creature  which  was  the 
victim  only  a  few  years  ago 
of  so  remarkable  a  catas- 
trophe. Although  supposed 
at  the  time  to  have  been 
thereby  rendered  extinct  ac- 
tually, it  has  reappeared,  and 
today  is  probably  as  plentiful 
as  ever — that  is  to  say, 
plentiful  enough  to  become 
as    important    a    source    of  j 

food  supply  as  the  cod,  if  it 
were  sought  by  systematic 
and  proper  methods. 

Piscatorial  history  states  that  in  1878 
the  fishing  schooner  William  V.  Hutch- 
ings,  under  command  of  an  experienced 
skipper  named  Kirby,  was  looking  for 
hake  in  new  waters  about  one  hundred 
miles  south  of  the  island  of  Nantucket, 
when,  on  examining  the  baited  lines 
(extended  over  some  miles  by  an  ar- 
rangement of  anchors  and  floats),  many 
fishes  of  an  entirely  unfamiliar  species 
were  found  attached  to  the  hooks. 
Extraordinarily  brilliant  in  color,  with 
heads  like  that  of  a  dolphin,  and  covered 
with  greenish  yellow  speckles,  they 
weighed  from  five  to  fifty  pounds  apiece, 
the  big^st  being  about  three  feet  long. 

Captain  Kirby  threw  them  all  over- 
board.   Afterwards,  having  tried  one  for 


dinner  and  having  found  it  very  good,  he 
caught  a  lot  more  and  took  them  to 
Gloucester,  where  he  sold  them  for  a 
small  price.  Later  on,  news  of  the  matter 
having  been  circulated,  the  Fisheries 
Bureau  steamer  Fish  Hawk  went  to  the 
place  and  captured  a  few  specimens. 
Their  flesh  being  declared  excellent,  it 
was  realized  that  an  important  discovery 
had  been  made,  and  the  government 
experts  decided  to  make  a  thorough  in- 
vestigation, with  a  view  to  outlining  the 
area  occupied  by  the  new  species  of  fish, 
to  which  the  name  Lopholatilus  chamce- 
leonticeps  was  given — meaning  "chame- 
leon-headed Latilus  with  a  crest." 

Unfortunately,  a  good  deal  of  time  was 
lost  in  getting  ready  to  begin,  and,  just 
as  the  scientific  expedition  was  on  the 
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point  of  startir 
trophe  arrived, 
early  in  1882. 

In  March ; 
April  of  thi 
year,  skippers  o 
sailing   vessels 
arriving  at  the 
ports  of  Bos- 
t  o  n,    New 
York,  and 
Philadelphia,    i 
reported  that     ' 
they    had 
passed 
through  many 
miles  of  water 
covered  witi 
dead  and  d  y  i  n 
fishes  of  a  sp< 
wholly  unfai 
Those  picked  u 
did  not  appear 

injured   in   any    „<.j.     „^.„<,  ^  b.a«  t«a, 
but  merely  paralyzed.  Ship  / 

Some  of  the  vessels 
had  traversed  a  belt  sixty- five  miles  wide 
of  water  that  was  profusely  sprinkled 
with  the  fishes,  and  one  skipper  declared 
that  he  had  passed  through  150  miles  of 
them. 

Quite  a  mass  of  testimony  on  the  sub- 
ject   was   got   together    by   the    fishery 


id,     making    all 

ices  for  exagger- 

,  it  was  estimated 

it  an  area  of  at 

least  7,500  square 

miles  must  have 

been  covered 

with  the  fishes, 

which    ( from 

i     specimens 
exhibited) 
were    very 
promptly 
identified    as 
the  tile  fish 
— a  name  given 
to   the    species 
by    Eugene    G. 
Blackford,  of 
Iton   Market,   in 
York  City.    He 
d    out    a    small 
nent  of  the  sci- 
i:iiiiiiC  name  bestowed 
upon  the  creature, 
*'  and   so  christened   it 

for.  popular  purposes. 

Assuming  that  there  was  only  one  fish 
for  every  4,000  the  sailors  thought  they 
saw,  the  total  number  found  floating  in 
the  manner  described  could  not  have  been 
less  than  one  thousand  millions — enough 
to  furnish  300  pounds  of  fish  for  every 
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man,  woman  and 
child  in  the  United 
States.  Doubtless, 
however,  this  was 
an  absurdly  low 
estimate. 

When,  soon  after- 
ward, the  scientific 
expedition  did  at 
last  set  out,  it  could 
not  find  a  single 
tile  fishalive. 
Every  means  of 
capture  was  tried 
in  vain,  the  indica- 
tion being  that  the 
species  had  actually 
been  rendered  ex- 
tinct I 

Even  to  this  day 
nobody  knows  what 
the  cause  of  the 
catastrophe  was.  It 
was  at  first  attrib- 
uted to  a  volcanic 
disturbance  at  the 
bottom  of  the 
ocean.  Since  then, 
however,  a  theory 
has  come  to  be  more 
widely  accepted  to 
the  effect  that  the 
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tile  fish  for  ten 
years,  though  ef- 
forts were  repeat- 
edly made  to  find 
it.  In  1892.  how- 
ever, while  the  Fish- 
eries Bureau  vessel 
Grampus  was  pull- 
ing up  some  trawl 
lines  south  of  Nan- 
tucket, a  living 
specimen  of  the 
lost  tribe  was  ac- 
tually found  strug- 
gling on  one  of  the 
hooks  I  Only  one 
was  caught,  but  the 
discovery  was 
hailed  with  utmost 
delight,  because  it 
proved  that  the 
species  was  not  ex- 
tinct after  all.  On 
other  trips  half-a- 
dozen  more  were 
captured  —  the  fe- 
males ripe  with  roe, 
showing  that  repro- 
duction was  going 
on.  Inasmuchas 
this  fish  is  evidently 
very    fecund,    and 


encroachment  of  a  current  of  cold  water     probably  has  few  enemies  to  fear,  being 


from  the  Polar  r^ions  upon  the  feeding 
grounds  occupied  by  the  tile  fish  brought 
about  the  calamity. 

Mention  has  already  been  made  of  the 
relatively  steep  declivity  which,  descend- 
ing to  the  deeper  sea-floor,  marks  the 
true  edge  of  the  continent.    A  broad  belt 


itself  of  large  size  and  rather  fierce,  there 
would  naturally  be  expectation  of  its 
rapid  multiplication. 

Inasmuch  as  the  species  in  that  portion 
of  the  warm  belt  which  lies  south  of  the 
mouth  of  the  Delaware  did  not  suffer  at 
all    presumably    from    the    catastrophe 


along  this  declivity  is  bathed  by  a  current     described,  it  would  be  likely  s 


of  warm  water  from  the  Tropics.  It  ; 
not  the  Gulf  Stream  (which  is  a  surface 
current),  but  a  warm  river  running 
down  below.  The  tile  fish,  which  is  a 
tropical  animal  (accounting  for  the  re- 
markable brilliancy  of  its  coloration), 
finds  its  way  northward  along  this  warm 
belt  of  bottom.  But  it  so  happened,  late 
in  the  winter  of  1882,  that  a  chilly  cur- 
rent from  the  Arctic  invaded  the  belt  and 
froze  all  the  tile  fish  that  were  in  those 
waters  to  death. 

Whether  this  theory  be  correct  or  not, 
it  is  certain  that  nothing  was  seen  of  the 


populate  its  northern  feeding  grounds, 
when  former  conditions  were  restored. 
Presumably  it  is  today  as  abundant  on 
those  grounds  as  ever,  and  might  be 
obtained  thence  in  numbers  equal  to  the 
cod,  if  beam-trawls  were  employed  for  its 
capture.  It  is  a  more  desirable  fish  than 
the  cod,  being  more  delicate  and  of  a 
better  flavor.  Inasmuch  as  the  fishing 
grounds  are  only  from  sixty  to  one  hun- 
dred miles  off  shore,  fishermen  could 
readily  carry  the  tile  fish  in  a  fresh  con- 
dition, on  ice,  to  New  York,  Boston,  and 
Philadelohia. 


DETERMINED  to  benefit  by 
the  work  of  others  while  she 
worked  herself,  Miss  Mar- 
garet Kehoe,  a  stenographer 
in  an  office  building  in  Vine 
Street,  Philadelphia,  hit  upon  the  plan  of 
starting  an  apiary  on  the  roof.  It  was  a 
roof  that  lent  itself  readily  to  the  idea 
and  with  the  consent  of  the  owners  of 
the  hiiilding  Miss  Kehoe  installed  her  bee 
hives.  Now  there  is  a  thriving  colony 
of  honey-makers  busily  engaged  in  gath- 
ering honey  and  storing  it  for  the  benefit 
of  the  clever  little  girl  who  originated  the 
idea. 

Very  few  of  the  office  workers  in  the 
neighborhood  know  of  the  existence  of 
this  roof  apiary.  The  roof  is  not  over- 
looked by  other  buildings  and  as  adjoin- 
ing roofs  are  not  visited  by  the  tenants 
the  apiary  established  by  Miss  Kehoe  is 
not  interfered  with  and  no  one  is  the 
wiser  for  the  innovation.  The  bees  give 
very  little  trouble.  As  any  one  knows 
who  has  possessed  an  apiary  the  little 
collectors  go  about  their  business  day  by 
day  and  require  no  attention.  They  feed 
themselves,  manage  their  own  affairs  and 
ask  only  to  be  let  alone  to  toil  the  merry 
day  through.  If  they  realize  that  the 
honey  they  are  so  industriously  storing  is 


to  benefit  the  owner  of  the  hive  and  not 
the  bees  themselves  they  don't  let  the 
knowledge  trouble  them  or  interfere  with 
their  daily  program. 

The  keeping  of  bees  being  one  of  the 
profitable  experiments  that  can  be  under- 
taken without  any  great  effort,  at  slight 
expense  and  with  scarcely  any  labor 
involved,  the  originator  of  the  roof 
apiary  finds  it  no  tax  on  her  time  or  her 
resources  to  manage  the  httle  honey  bii'^i- 
ness  she  has  established. 

The  only  outfit  required  in  starting  an 
apiary  of  this  kind  is  a  hive  or  two,  a 
colony  or  two  of  Italian  bees,  a  veil,  a 
smoker  and  a  little  practical  knowledge 
added  to  the  book  learning  that  any  one 
can  acquire  from  a  volume  borrowed 
from  a  library.  The  apiary  can  be  started 
with  a  capital  of  twenty-five  or  thirty 
dollars  and  if  you  have  no  roof  on  which 
to  keep  the  hives,  and  no  back  yar<l  they 
can  be  kept  on  the  porch.  As  the  popular 
idea  of  bees,  however,  is  that  they  are 
vicious  little  insects,  given  to  sting  on 
sight  and  at  times  showing  a  fiendish 
desire  to  attack  in  a  body,  it  is  well  to 
start  the  apiary  ad  Miss  Kehoe  did,  out 
of  sight  of  every  one  and  where  there 
can  be  no  possibility  of  interference  with 
the  industrious  little  bees. 


entirely  lost  all  fear  "i-s  «*^«*g|J  baSI'^ 
of    them    and    has  Gentle 

learned  that  the 

popular  idea  of  the  viciousness  of  the  bee 
is  entirely  wrong.  To  prove  this  she  per- 
mitted two  clusters  of  bees  to  swarm  on 
her  arms  and  in  one  of  the  pictures  she 
can  be  seen  with  the  masses  of  bees  held 
in  this  way,  smiling  at  the  camera,  not  the 
least  bit  nervous  and  confident  that  the 
bees  would  be  gentle  with  her,  as  indeed 
they  were. 

It  would  not  be  possible  to  take  these 
liberties  with  the  old  time  black  or  hybrid 
bees.  But  the  advance  made  in  the  bee 
keeping  industry  includes  the  importation 
of  the  Italian  bee,  a  much  more  gentle 
variety  than  the  older  kind.  The  Italian 
bee  will  not  sting  unless  driven  to  do  it 
in  defense  of  his  home  and  his  honey. 
Miss  Kehoe  wears  a  veil  sometimes  when 
working  around  the  hives,  but  at  times 
she  works  entirely  without  this  protection 
and  is  never  stung.  In  fact  she  wears 
the  veil  more  to  keep  the  swarms  of 
flying  bees  from  her  face  and  eyes  than 
from  any  fear  of  harm  from  them.  There 
is  also,  she  declares,  a  great  deal  of  exag- 
geration concerning  the  harm  done  by  the 
sting  of  a  bee.  If  brushed  off  quickly 
the  bee  stii^,  which  is  left  in  the  wound 
with  its  store  of  poison,  is  harmless.  The 


1    »4U1 


illlg  1 


How^"'*'""  *^y  ^^^  poison  is 
thbv  ahb."  '  pressed  in  and  the 

very  object  that  is 
to  be  avoided  is  accomplished. 

It  may  be  expected  that  Miss  Kehoe 
will  duplicate  the  experience  of  another 
city  bee  keeper  who  writes; 

"Began  the  season  with  three  colonies; 
divided  and  swarmed  to  nine  and  took 
362  sections  of  fine  honey  late  in  the  fall. 
i  have  spent  about  $100  since  beginning, 
but  now  have  nine  good  swarms,  25 
supers  and  three  empty  hives  with  every- 
thing complete  and  the  outfit  is  worth 
over  $200.  Altogether  I  have  taken  622 
sections  of  honey  of  which  $115  worth 
has  been  sold.  All  my  honey  sells  for  25 
cents  per  section  and  I  sell  out  as  fast  as 
I  can  deliver  it." 

It  should  be  remembered  when  com- 
paring the  plan  of  bee  keeping  with  that 
of  chicken  raising  or  any  of  the  kindred 
ideas  that  the  suburbanite  or  city  dweller 
has  for  raising  money,  that  the  bees 
require  no  feeding,  they  shift  for  them- 
selves all  the  time,  they  are  working  for 
you  every  day  without  any  cost  to  you, 
they  take  up  little  room  in  the  establish- 
ment, are  not  likely  to  get  you  "in 
wrong"  with  the  neighbors,  if  properly 
placed  as  these  of  Miss  Kehoe's  are,  and 
the  initial  outlay  is  scarcely  anything. 


^^^^W^M  AY  down  b«low  the  lower  deck  «ii'  just  above  the 

j^^^^A^HOur  atoke-hole  crew  they  tramps  Rround  od  hard  a 

Rigiit  In  a  glare  that  makea  you  blind,  a  heat  that  makes 

We  feeds  the  blazin*  boilera  day  an'  night, 
We're  red  of  eye  an'  black  with  coal  an'  though  the  >hif 
The  sweat  of  workin'  in  that  hell  is  measured  by  the  qui 
This  stokin'  liners'  boilers  ain't  no  mollycoddle  sport 
But  we  gotta  keep  the  boat  a-goin'  right. 


It's  shovel,  shovel,  shovell 

An'  it's  sweat,  sweat,  sweat! 
With  the  heat  a  whoopin'  round  you 

An'  yer  hull  frame  wet; 
With  the  cinders  all  a-droppin' 

An'  the  grates  a-roar. 
As  they  seem  to  yell  for  fuel 

Sayin'  "Morel    Morel    More!" 

The  Captain  on  the  windy  bridge  is  something  grand  to 
An'  the  Engineer's  a  personage  as  great  as  he  can  be. 
But  the  tub  would  never  travel  if  it  weren't  fer  mug*  lik 

T^e  guys  you  never  know  is  on  the  ship, 
U  we  didn't  keep  on  stokin'  spite  of  all  the  sweat  an'  sti 
If  we  didn't  feed  the  boilers  what  the  devil  would  they  < 
There  wouldn't  be  no  power  for  to  turn  the  bloomin'  sc 

An'  there  wouldn't  be  no  record-breakin'  tripl 
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By 
GEORGE    H.    GUSHING 


THIS  is  not  written  boastfully 
but  that  you  who  read  may 
know  I  speak  with  some 
authority.  I  am  and  have  been 
for  five  years  editor  of  a  trade 
paper  devoted  exclusively  to  coal.  What 
that  paper  has  to  say  about  coal  prices  is 
accepted  in  every  court  in  the  land  as 
prima  facie  evidence.  At  the  minute  this 
is  written  I  am  under  subpoena  to  appear 
in  court  to  testify  as  an  expert  upon 
market  conditions  and  prices.  With  that 
as  a  foundation  and  with  deliberate  inten- 
tion to  make  every  word  exert  its  full 
weight,  I  say  that  the  householder — the 
unprotected  buyer ;  the  consumer  of 
"domestic"  coal — pays  far  more  than  his 
share  of  the  cost  of  coal  production.  He 
pays  all  that  his  coal  is  worth,  plus  part 
of  what  the  user  of  stcarp  coal  oug^ht  to 
pay.  This  means  that  he  pays  all  the 
profits  of  the  coal  mining  companies,  all 
the  cost  of  making  sales,  all  of  the  in- 
creased wages  of  the  miners,  all  of  the 
cost  of  safety  appliances  in  mines,  all  of 
the  cost  of  workmen's  compensation,  all 
of  the  increased  value  of  coal  lands,  and 
— he  consumes  not  to  exceed  far^  per 
cent  of  the  coal.  The  user  of  steam  coal 
pays  no  part  of  these  4lungs.;  he  doeB  Jiot 


even  pay  the  cost  of  producing  that  coal 
which  he  uses. 

One  day  last  October  I  made  that 
statement  while  at  luncheon  with  a  group 
of  coal  operators.  They  knew  the  facts 
yet  no  one  of  them  raised  a  voice  fb 
protest  or  deny.  What  adds  some 
emphasis  is  that  Dr.  Joseph  A.  Holmes, 
director  of  the  National  Bureau  of  Mines 
at  Washington,  who  was  sitting  next  to 
me,  put  in  significantly : 

"That's  true." 

Only  one  operator  said  anything  and 
his  comment  was  no  denial : 

"I'll  agree  to  that  if  you  make  the 
operator  the  partner  of  tlie  householder. 
I'd  say  it  this  way:  'The  householder 
pays  all  the  increased  cost  of  producing 
coal  except  what  the  producer  involuntar- 
ily absorbs  and  all  the  profits  of  coal 
mines  when  there  are  any  profits.'  " 

I  accepted  the  amendment  then  and 
accept  it  now  because  it  makes  small  dif- 
ference. The  main  point  here  is  that  the 
householder  pays  so  heavily,  merely  be- 
cause the  big  industries  will  not  carry 
their  end  of  the  load.  Yes,  I  mean  it— 
the  'people  who  own  homes  and  must  use 
coal  or  freeze,  pay,  along  with  their  own 
bill^,  ,a  cpasiiUritble  jaxi  of  the  fuel  bill 
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of  the  railroads,  the  steel  mills,  the  big 
factories,  the  electric  light  companies,  et 
cetera  and  ad  finitum.  What  is  more  to 
your  liking,  I  will  prove  it  before  I  have 
finished  this  article. 

We  hate  winter — innately,  constitution- 
ally and  cordially  we  hate  it  because  it 
hurts  us  and  would  kill  us  if  the  coal  man 
and  his  product  were  not  at  our  elbows. 
We  argue  from  the  ill  to  the  remedy  and 
come  to  hate  the  cure  as  badly  as  we  do 
the  cause.  We  don't  hate  the  man  who 
sells  us  straw  hats,  light  underwear, 
screens  an<l  electric  fans,  which  means 
we  feel  differently  about  summer. 

This  natural  passion  of  ours  has  been 
our  undoing  financially.  At  the  behest 
of  the  paragraph ers  and  the  news  writers 
we  have  come  to  beheve  that  no  coal  man 
can  be  a  Christian,  On  the  contrary  we 
imagine  that  every  man  who  sells  coal  is 
inhumanly  avaricious  and  unless  watched 
will  walk  away  with  our  earthly  wealth. 
To  see  that  lie  is  kept  in  bounds  we  have 
all  turned  policemen,  in  which  we  arc 
aided  and  urged  by  the  newspapers.  And, 
all  of  ns  think  we  are  doing  a  wise  and 
praiseworthy  thing. 

In  the  role  of  a  policeman  we  naturally 
think  of  invoking  the  law.  While  on  the 
trail  of  the  coal  man  we  naturally  think 
of  the  Sherman  act  which  inveighs 
against  conspiracies  to  restrain  trade.  We 
believe  that  if  we  can  prevent  coal  men 
from  combining  to  put  up  the  price,  we 


would  not  arrest  murderers  or  porch 
climbers.  In  our  specialty,  we  have  no 
truckle  with  manufacturers,  with  steel 
makers,  with  railroads,  or  even  with  the 
banks  and  so  they  consolidate  to  their 
hearts'  content.  The  result  is  that  every 
other  business  is  centralized,  trustified 
and  controlled  from  a  central  point ;  coal 
— outside  the  anthracite  iield — is  as 
loosely  bound  together  as  chaff  on  the 
thrashing  floor.  You  and  I  cannot  com- 
plain about  this  because  it  is  our  own 
handiwork  and  if  we  pay  it  is  our  fault. 
What  we  have  done  is  easily  under- 
stood even  if  ndt^'SO  easily  undone.  Cen- 
tralized industry  means  efficiency — effi- 
ciency in  buying  as  well  as  in  production 
et  cetera.  Lack  of  organization  means 
the  reverse — it  means  no  united  or  sys- 
tematic effort  to  produce  and  sell  scien- 
tifically. This  means  that  a  swarm  of 
coal  men  flock  to  the  offices  of  these  big 
industries  to  sell  them  coal,  only  to  en- 
counter a  cool-headed  calculating  buyer 
who  follows  machine  methods  and  gets 
his  coal  at  the  lowest  possible  price.  I 
need  but  make  one  or  two  su^estions  to 
tell  you  what  this  means.  The  fuel  pur- 
chasing agent  of  the  Chicago  &  North- 
western Railroad  told  me  that  he  buys 
3,500,000  tons  of  coal  annually  for  his 
great  system.  One  man  buys  all  the  coal 
used  on  the  13,000  miles  of  railroad  con- 
trolled by  the  Pennsylvania  Railroad ; 
and  one  man  buys  for 


ized  theft  in  nilioid  raid*  U  the  re 
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the  12,000  miles  of  New  York  Central     Great  Western   Railroad   not   long  ago 


Lines.  In  fact,  I  am  told  by  railroad 
men  that  the  carriers  of  this  country  use 
125,000,000  tons  of  coal  annually  or  one- 
fourth  of  the  total  production  and  that 
it  is  all  bought  by  not  more  than  twenty- 
five  men.    On  the  average,  then, 


bought  its  supply  from  Illinois  and  Indi- 
ana mines  for  eighty-two  cents  a  ton. 
The  United  States  Steel  Corporation 
used  to  have  a  contract  with  the  Dering 
Coal  Company  of  Chicago  to  furnish  it 
4,000  tons  of  coal  per  day  at  five  cents  a 


road  purchasing  agent,  will  buy  5,000,000     ton  above  cost.    Then  the  Steel  Corpora- 
tons  of  coal  per  year.     In  placing  such     tion  went  to  R.  R.  Hammond  and  J,  K. 


L.  ROBBINS. 

CARt.  SCHOtl. 

h  Coal, Co..  whicb  bae  proved 

He  ortanited  Ibe  McAlesCcr  Fui-I  Co.  to  equ 

and  when  that  wat  broken  up  by  the  Goiem 

prices.    On  Ihc  conlrary, 

helped  'fjnjl^iduce  the^Amcrican  Minin 

w  complicated  the  dtc 

enormous  orders,  he  receives  bids  and 
prices  not  from  twenty-five  coal  com- 
panies but  from  at  least  500.  This  dupli- 
cates the  situation  which  enriched  the  oil 
refiner  and  impoverished  the  producer  of 
crude  petroleum ;  which  enriched  the 
American  Tobacco  Company  and  impov- 
erished the  farmer  who  grew  the  tobacco. 
It  pits  one  buyer  against  a  multitude  of 
producers.  In  coal  this  has  resulted  in 
a  situation  which  gives  the  centralized 
buyer  his  steam  coal  for  less  than  it  costs 
to  produce  it. 

This  is  not  merely  theory  pinned  to 
logic ;  it  is  supported  by  facts  and  is  the 
truth.  For  instance,  to  produce  Illinois 
coal  costs  $1  at  the  mine  mouth.     The 


Dering  of  that  company  not  only  de- 
manding a  surrender  of  that  small  profit 
but  that  the  company  should  accept  a 
loss.  The  Dering  Coal  Company  refused 
and  was  forced  into  the  hands  of  a 
receiver.  To  multiply  examples  adds  no 
weight ;  a  clear  and  authoritative  state- 
ment of  a  fixed  policy  is  better.  I  get  it 
from  Charles  A.  Lind,  purchasing  agent 
of  the  Commonwealth  Edison  Company 
of  Chicago,  who  buys  3,000  tons  of  coal 
per  day.  He  said  plainly  that  if  the  time 
ever  came  when  he  had  to  pay  as  much 
for  coal  as  the  cost  of  production  or 
more,  his  company  would  begin  to  oper- 
ate mines  upon  the  coal  land  which  it 
owned.    His  reason  for  this  is  clear  and 
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easily   understood   and    I    will   let   him  We  are  not  centralized  buyers  and  can't 

give  it :  beat  down  the  price.    For  that  reason  we 

"Coal  is  our  raw  material  and  if  any  must  make  up  tbe  loss  and  supply  all  the 

profit  is  to  be  made  on  it  by  any  one,  our  profit.    And  that  is  precisely  what  we  are 

stockholders  can  use  it  as  well  as  the  doing.    Upon  every  ton  of  coal  delivered 

stockholders  of  the  coal  company,"  to  your  cellar  and  mine  is  put  a  price 

Then  Mr.  Lind  added  a  word  or  two  which  gives  the  producer  what  he  lost  on 

which  explains  his  own  attitude  and  that  his  big  steam  business  and  what  he  oi^ht 

of  every  other  centralized  coal  buyer.  He  to  have  and  will  have  as  a  profit  on  his 


said: 

"I  know  what 
this  thing  means 
and  I'm  sorry, 
really  sorry.  How- 
ever, you  can't 
blame  me  for  buy- 
ii^  coal  as  cheaply 
as  I  can.  Whether 
you  do  or  not,  that 
is  the  purpose  for 
which  I  am  hired 
by  this  company. 
If  I  can't  get  it 
cheap  enough  they 
will  get  some  one 
who  can.  If,  under 
this  system,  I  get 
coal  for  less  than 
cost  it  is  only  busi- 

Mr.  Lind  is  right. 
It  is  business  and 
what  he  does  is  the 
natural  thing  under 
the  existing  system. 
Vou  and  I  made 
the  system  and  you 
and  I  pay  the  piper. 

111-..      . .  -  ■.        :■  \J).  WPlcn  waBriiini.1 

With  this  Situation  Ihc  big  user 

made  clear,  it  re- 
quires no  wizard  to  explain  why  we  pay. 
All  business  concerns  itself  solely  to 
make  a  profit.  Coal  companies  are  busi- 
ness units — not  eleemosynary  institutions 
-and  exist  solely  to  make  a  profit.    If  they 


total  production. 

To  make  this 
clear,  I  will  tran- 
scribe from  the  col- 
umns of  the  coal 
trade  paper  of 
which  I  am  editor, 
a  few  current  mar- 
ket prices. 

It  costs  $1  a  ton 
to  produce  the  so- 
called  smokeless 
coal  coming  from 
West  Virginia. 
The  "slack"  or 
small  coal  which  is 
used  to  make  coke 
for  the  steel  mills 
and  blast  furnaces 
is  selling  for  fifty 
to  sixty  cents  a  ton; 
the  domestic  lump 
is  selling  for  $2  to 
$2.25,  on  board 
cars  at  the  mines. 
It  costs  about  $1 
a  ton  to  produce 
Franklin  county, 
Illinois,  coal.  The 
"screenings"  or 
small  sizes  sell  for 
sixty  to  eighty  cents  a  ton ;  the  domestic 
lump  is  bringing  $1,75  to  $2. 

It  costs  $1,10  to  produce  Hocking  Val- 
ley coal  in  Ohio.    The  slack  is  selling  for 
eighty  to  ninety  cents  a  ton ;  the  domestic 
do  not  get  it  off  one  thing,  they  get  it     lump  is  selling  for  $1.50,     {The  spread 


R.  R.  Haumond, 
!  was  preiideni  of  Ihe  Dcrinii  Coal  Co. 
ed  br  the  United  StalcaSleei  Corpora 


.7.":. 


off  another.  If,  as  a  result  of  your  and 
my  vigil,  coal  companies  are  prevented 
from  organizing  while  all  their  big  cus- 
tomers are  uniting  or  have  united,  it 
stands  to  reason  that  steam  coal  is  at  the 
mercy  of  its  users  and  that  the  users  put 
on  the  screws  to  their  own  advantage. 


there  would  be  wider  but  for  the  fact 
this  coal  mines — under  rigid  discipline  of 
the  miners — with  a  greater  percentage  of 
lump  than  in  other  fields.  Having  more 
lump  to  sell,  the  producers  can  recover 
their  loss  on  the  steam  coal  without  any 
excessive  burden    being    put    upon  the 


That  gives  the  coal  company  no  hope  of  householder.) 
profit  from  that  source — but  it  must  have         I  prefer  not  to  burden  your  mind  with 

a  profit.    You  and  I  are  not  trusts  and  figures  which  are  duplicates.     The  fact 

so  we  who  buy  small  lots  come  in  handy,  is    enough    and    the    fact    is    that    the 
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"domestic"  price,  at  the  mine,  is  from 
two  to  four  times  the  steam  coal  price — 
at  the  time  the  householder  wants  it. 
And,  whether  used  for  steam  making  or 
in  the  house,  it  all  has  the  same  heat  pro- 
ducing power.  Intrinsically  there  is  no 
difference  in  it — no  practical  difference. 
The  steam  coal  comes  down  from  the 
seam  with  the  same  shot  that  brings 
down  the  domestic  coal  that  is  made  up 
of  the  large  lumps ;  the  steam  coal  con- 
sists of  the  small  sizes  and  the  dust.  The 
coal  is  the  same  and — in  some  circles  it 
is  conceded  I  know  something  about  com- 
bustion— the  mixture  of  small  lumps  and 
dust  burns  better  than  large  lumps. 

Resting  upon  the  foregoing  statements 
alone,  I  might  lay  claim  to  having  made 
my  case.  But,  I  have  just  begun  for  the 
reason  that  new  developments  in  the  coal 
field  have  just  begun  to  lay  their  hand 
heavily  upon  the  householder.  As  mat- 
ters now  under  consideration  come  to 
fruition,  the  price  of  your  coal  a«d  mine 


must  go  up — unless  something  is  done. 
I  name  a  few  of  these  things  and  coiif- 
pute  their  cost  to  you  and  to  me. 

The  American  miner  today  works  only 
180  or  200  days  in  the  year.  This  is  so 
because  the  competition  upon  which  yon 
and  I  have  insisted  has  caused  so  many 
mines  to  be  opened  they  cannot  possibly 
be  worked  steadily.  Still,  the  miner  must 
live  whether  he  works  180  or  300  days  in 
a  year.  As  a  consequence,  he  must  get 
for  his  180  days  as  much  as  another 
workman  gets  for  300  days  or  thirty- 
three  and  one-half  per  cent  more  per  day 
than  the  man  who  is  steadily  employed. 
Now,  the  miner  is  complaining  that  his 
yearly  income  is  not  enough.  He  knows 
it  is  useless  to  ask  for  more  steady  em- 
ployment, so  he  asks  Instead  an  increase 
in  his  "mining  rate."  We  will  say  that 
he  asks  for  ten  cents  a  ton  and  com- 
promises on  seven  and  one-half  cents  or 
five  cents. 

If  any  increase  whatever  is  granted,  it 
must  be  paid,  must  it  not  ?    If  it  must  be 


h  SHIPPING  PIER  OF  THE  BALTIMORE  ft  OHIO  RAILROAD  AT  TIDEWATER. 

iDR  coal  (ram  can  10  shipa.    It  musl  maVc  a  profit:  inloroet  oa  Ihe  la 
liaE  cost  muat  be  met.    Tbi*  ii  all  cbarned  aiiidtl  the  coal— 


Teilneol  ia  il  miut  be  paid:  tbe  ope 
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much  money  in  the  first  ' 
place  or  is  making  none 
now.  It  is  out  of  the  question 
to  assume  that  the  producer 
absorbedthisincrease.  This 
means  it  was  paid  for  by  us 
and  the  steam  user.  The 
price  of  steam  coal  has 
gone  down  rather  than  up. 
Railroads  which  used  to 
pay  $1.12>S  to  $1.15  for 
their  coal  are,  right  now, 
getting  it  all  the  way  from 
eighty  to  ninety-five  cents 
a  ton.  The  official  figures 
for  Illinois  show  a  reduc- 
tion in  the  average  selling 
price  of  coal  of  fourteen 
cents  a  ton  in  eleven  years. 

This  measures  the  de-  ''""'"'"''.S'o'o 
crease  in  the  price  of  steam 
coal.  That  is,  the  reduced 
price  on  sixty  per  cent  of  the  output — 
the  steam  coal — was  enough  to  reduce  the 
average  price  of  the  whole  fourteen  cents 
a  ton.  In  a  struggle  to  make  up  this  loss 
and  also  pay  the  higher  wages  to  the 
miner,  coal  prices  to  you  and  me  have 
gone  up  swiftly.  In  1910,  by  way  of  ex- 
ample, Springfield,  Illinois,  lump  coal 
was  selling  for  $1.25,  Illinois  operators 
gave  the  Illinois  miners  an  increase  of 
seven  and  one-half  cents  a  ton.  The 
price  of  domestic  coal  immediately  there- 
after went  up  to  $1,40.  That  was  an  in- 
crease to  you  and  me  of  fifteen  cents  or 
seven  and  one-half  cents  for  the  legiti- 
mate rise  due  to  the  concessions  of  the 
miners  and  seven  and  one-half  cents  to 
make  up  what  the  producers  knew  they 
could  not  collect  from  the  steam  users. 
If  the  miners  are  given  any  new  conces- 
sions, you  and  I  will  pay  in  like  propor- 
.tion. 

Here  is  another  coming  burden  upon 
tmr  purses. 

In  almost  every  state  the  question  of 
compensating  the  families  of  those  who 
were  killed  in  the  mines  is  being  agitated. 
At  Cherry,  Illinois,  in  1909,  a  great  mine 
fire  caused  the  death  of  about  300  men. 
To  the  heirs  of  these  men  the  St.  Paul 
Coal  Company  paid  $1,500  each.  In 
Germany,  systematic  settlements  of  such 
claims  costs  two  cents  a  ton  on  all  coal 
produced.  Illinois  has  passed  a  law  pro- 
viding  for   such   systematic   settlements 


vioUte  tbo  SticrmjiD  Acl. 

and  this  will  mean  an  addition  of  two 
cents  a  ton  to  the  cost  of  producing  coal. 
The  charge  is  justified  and  must  be  paid. 
But,  who  is  going  to  pay  it? 

The  steam  user  fixes  his  own  price  and 
will  not  pay  an  increase.  Just  now  the 
Illinois  operators  are  absorbing  it  but 
they  can't  absorb  everything.  It  will, 
ultimately,  be  passed  on  to  you  and  me. 
And,  when  it  is  passed  on,  it  will  not  be 
merely  two  cents  a  ton,  or  our  just  share ; 
it  will  be  four  cents  a  ton — unless  some- 
thing is  done.  It  will  be  the  two  cents  a 
ton  which  we  naturally  should  pay  as  coal 
users  plus  two  cents  a  ton  which  we  pay 
to  relieve  the  steam  coal  user  from  his 
obligation. 

I  will  give  you  a  third  burden. 

For  the  protection  of  miners,  state 
legislatures  are  now  demanding  that  fire 
fighting  apparatus  be  installed  in  mines 
and  that  the  producers  shall  maintain  well 
drilled  first  aid  corps.  These  things  with 
other  safety  appliances  and  their  main- 
tenance will  cost — I  am  following  Ger- 
many's actual  figures — at  least  a  cent  a 
ton.  To  you  and  me  it  means  two  cents 
a  ton — our  own  one  cent  and  the  one  cent 
which  we  pay  to  relieve  the  steam  user. 

Permit  me  to  cite  a  fourth  burden. 

In  the  halls  of  Congress,  men  are  talk- 
ing about  conservation  of  coal.  Under 
present  methods,  producers  recover  only, 
on  the  average,  sixty  to  sixty-five  per 
cent  of  the  coal  in  the  ground ;  forty  per 
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ery  of  that  undisturbed  forty  per  cent, 
and  soon  we  will  have  a  law  demanding 
it.  That  law,  for  the  protection  of  this 
nation,  should  be  passed  tomorrow  morn- 
ing because  our  coal  is  all  too  rapidly 
disappearing.  However,  to  get  that 
extra  forty  per  cent,  will  add  ten  cents  a 
ton  to  the  cost  of  producing  all  the  coal. 
Being  a  just  charge,  it  should  be  paid. 
But  who  is  going  to  pay  it  ?  The'  steam 
user  is  so  fortified  in  his  position  he  does 
not  have  to  pay.  Therefore  the  burden, 
when  it  comes — unless  something  is  done 
— will  fall  upon  you  and  me  as  house- 
holders. And,  we  will  have  to  pay  our 
own  ten  cents  and  the  ten  cents  by  which 
we  will  graciously  relieve  the  steam  user 
of  his  burden.  The  total  cost  to  us  will 
be  twenty  cents  a  ton  additional  for  our 
domestic  coal. 

Permit  me,  if  you  have  the  patience, 


is  a  burden  on  the  householder.    I  cannot 
measure  it  in  cents  for  it  is  variable. 

While  dissecting  this  subject,  I  want 
to  bring  out  one  more  point.  Personally 
I  have  the  very  opposite  of  any  quarrel 
with  the  miners'  union  or,  for  that  mat- 
ter, with  any  other  union.  I  like  them 
and  I  think — if  my  opinion  amounts  to 
a  bean's  weight — they  are  fine  things  for 
industry  and  for  the  nation.  However, 
the-  miners  are  human ;  they  prefer  the 
road  of  least  resistance.  They  find  that 
powder  will  get  down  coal  easier  than 
they  can  pick  it  down  by  hand.  Blasting 
powder  is  a  brainless  force  and  is  no 
respecter  of  substances.  By  making  the 
powder  do  the  mining,  the  miners  are 
shooting  the  coal  to  pieces ;  they  are  mak- 
ing an  increased  quantity  of  fine  coal  to 
be  sold  at  a  loss  and  a  decreasing  quan- 
tity of  lump  coal  to  be  sold  to  you  and 
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tne  at  a  big  profit.    That  increases  your  men.    About  three  years  ago,  I  was  in  at 

and  my  burden.     It  must  increase  our  the  death  of  the  McAlester  Fuel  Com- 

Wrden  if  we  must  use  lump  coal  and  if  pany  of  Oklahoma  which  was  trying  to 

lump  coal  only  bears  the  manifold  bur-  equalize  and  standardize  prices.    The  In- 

dens  of  mine  expense.  terstate  Commerce  Commission  got  wind 

The  skeptic  arises  to  scofif  at  my  logic,  of  it  and  advised  that  the  arrai^ement 

He  asks  me  what  has    become   of    the  be  broken  up.     Then  Governor  Haskell 

economy  of  production  in  mines  arising  of  Oklahoma  went  out  upon  the  trail  of 

from    the    introduction    of   labor-saving  the  operators  and  has  been  after  them 

devices  and  arising  from  the  increased  ever  since ;  he  is  a  very  busy  policeman 

size  of  the  mines.    I  answer  him  by  say-  who  insists  that  the    way    to    help  the 

ing  that  the  price  of  domestic  coal  has  householder  is  to  saddle  this  system  upon 

not  risen  enough  to. account  for  all  the  him  permanently.    The  prime  movers  in 

increased  expenses.     I   answer  him  by  the  McAlester  Fuel  Company  were  Carl 

saying  further  that  coal  producers  on  the  SchoU   and   William   Busby,   Oklahoma 

average  are  no  longer  making  any  profit,  operators,  who  yielded  to  the  law's  per- 

Thus  the  increased  economy  in  coal  pro-  suasions  because  they  preferred  business 

duction  and  the  surrender  of  profits  by  suits  to  stripes.     I  know  both  of  them, 

the  operators  have  merely  gone  to  soften  I    have    spent    literally  days  with  Mr. 

the  blow  upon  your  purse  and  mine.  Scholz  trying  to  find  some  legitimate  way 

However,  the   fact   remains  that  you  of  easing  this  burden  on  the  household- 


and  I  should  have  had  smaller  fuel  bills 
as  a  result  of  this  very  economy  of  pro- 
duction. We  did  not  get  them  but  in- 
stead are  paying  and  will  continue  to 
pay  higher  and  even  higher  prices — un- 
less something  is  done.     As  I  showed. 


er  s  purse. 

About  that  same  time,  in  Chicago,  I 
also  attended  the  obsequies  of  the  Ster- 
ling Coal  Company.     It  was  organized 

for  the  sole  purpose  of  increasing  the 
price  on  the  steam  coal  produced  i 


though,  the  steam  user  is  getting  lower     nois  and  Indiana,  that  the  domestic  coal 
prices.     He  profits  by  the  economy  and     price  might  be  reasonable.     The  fathers 


by  the  enforced  competition;  you  and  I 
and  the  operator  of  the  mine  stand  the 
brunt. 

Under  the  circumstances,  the  operator, 
who  is  a  joint  sufferer  with  you  and  me, 
is  our  partner  in  this  affair.  Anything 
which  you  and  I  may  decide  to  do,  he 
will  go  with  us ;  he  even  wants  to  lead 
and  will  lead  if  we  will  but  permit  him. 
You  ask  why  he  has  not  done  something 


of  that  movement  were  G.  W.  Traer, 
R.  Hammond  and  J.  K.  Dering.  Their 
hopeful  project  was  killed  not  by  the  law 
— it  never  got  that  far — but  by  a  league 
of  the  big  steam  users  who  knew  what  its 
success  would  mean  to  them.  Their 
method  was  cunning.  The  SterHng  Coal 
Company  intended  to  "corner"  steam 
coal  and  thus  force  up  the  price.  The 
steam  users,  to  crush  the  intended  corner. 


long  ago.  He  may  be  dull  but  having  bought  lump  and  crushed  it  down  to  their 
triwi  many  things  has  found 
that  the  only  efficacious  way 
is  some  sort  of  an  agree- 
ment as  to  output  and  rela- 
tive prices — you  and  I  are 
self-appointed  policemen  to 
see  that  he  does  not  agree 
on  either.  The  newspapers 
are  our  allies  in  this  vigil ; 
they  would  throw  spasms 
of  ink  if  any  such  thing 
were  attempted. 

Nevertheless,    some    ef- 
forts have  been  made  along 

the  line  of  equalizing  prices  anthmcitb  Com.  r 

and  one  after  another  they        ThisiiaMmpie  of  iho  E>ad(c  STBtem  of 
were   killed   by   us   police-  *"*"'"""  ""'"'*;i=^'couid ';ffoS'« 
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size.  One  winter  of  this  practice  was 
enough ;  the  Sterling  Coal  Company  died 
of  financial  starvation.  I  know  all  of 
these  men  well.  They  are  not  criminally 
inclined ;  they  want  to  do  the  square 
thing.  But,  they  can't — and  weren't  per- 
mitted to  do  it, 

I  have  a  recollection  of  a  meeting  of 
the  Indiana  and   Illinois  operators  last 
spring  to  attempt  to  reach  some  under- 
standing as  to  how  prices  might  be  equal- 
ized.   I  recall  the  virile  and  assert- 
ive stand  taken  b 
At   one   end   of 
Bogle's  forty- 
year  career 
stands     a 
wheelbarrow; 
at    the    other 
end  a  position 
as  the  leading 
operator  of 
Indiana  and 
Illinois.    He 
did  not  climb 

from       the  '^Sfnf'S'hil.'  ''lii'bS?ome'.°«iu 

wheelbarrow  """"'    '""    '     *•"*■" ' 

to  the  role  of 

the  manager  without  some  vigorous 
fighting  and  all  the  fight  in  him  rose  to 
the  surface  when  he  talked  of  this  sub- 
ject.   I  remember  his  defiant  declaration : 

"We  will  agree  legally  if  we  can  but 
we  are  going  to  agree." 

There  were  men  in  that  room  who  had 
been  within  the  purview  of  the  grand 
jury  and  they  did  not  follow  Mr,  Bogle, 
so  nothing  was  done.  I  have  talked  on 
this  subject  with  Mr.  Bogle.  He  wants 
what  I  have  outlined  here — to  equalize 
prices. 

Going  further  back  and  drawing  an 
illustration  from  history:  I  remember 
when  the  Pittsburgh  Coal  Company  was 
formed  to  do  exactly  that  one  thing — to 
equalize  prices.  Since  the  law  would  not 
permit  any  agreement,  as  to  production, 
this  company  started  out  to  buy  all  the 
producing  mines  in  the  Pittsburgh  dis- 
trict The  leader  of  that  movement  Was 
Francis  L.  Robbins,  a  genius  of  a  kind, 
now  dead.  That  company  began  to  stand- 
ardize prices  and  to  make  a  little  money. 
In  two  years,  the  competition  upon  which 
you  and  I  insist  had  duplicated  the  output 
of  the  Pittsburgh  Coal  Company,  by  the 
opening  of    new    mines.     By  that  one 


thing,  the  old  system  was  fastened  more 
tightly  about  our  necks— yours  and  mine 
— and  all  efforts  to  solve  the  problem  by 
amalgamation  of  existmg  companies  was 
given  up.  We  who  know  coal  know  that 
prices  by  amalgamation  cannot  be  stand- 
ardized without  an  outright  monopoly  of 
all  available  coal  land.  That,  seeing  the 
amount  of  available  land,  is  impossible. 

In  my  time  among  coal  men  I  have 

heard  Tom  L.  Lewis,  then  president  of 

the  Miners'  Union,  try  to  shame  the  op- 

)f  action  for  their 

r  yours  and  mine. 

I  have  heard 

him  say : 

"You  men 
are  cheap, 
cheap,  cheap. 
You  let  the 
steam  users  of 
coal  take  away 
your  capital 
and  your 
b  i  rt bright 

blci\°D^"umc"p"o°wlw"io'm.D'''''  without  rais- 
ing a  hand  to 
protest.  Why 
don't  you  organize  the  way  we  miners 
are  organized  ?" 

That  taunt  of  Mr.  Lewis  that  hot  sum- 
mer day  at  St.  Louis  never  caused  a  rip- 
ple. The  operators  saw  the  need  for  or- 
ganization but  between  them  and  the 
goal  they  saw  the  Sherman  law  and — ^you 
and  me  as  policemen. 

Again  at  Cincinnati,  in  1910,  I  heard 
Mr.  Lewis  thus  tantalize  the  operators: 

"You  men  stand  together  about  as 
firmly  as  a  rope  of  sand.  You  talk  boldly 
in  meeting  and  then  the  traitor  in  your 
ranks  comes  to  my  hotel  at  midnight  and 
offers  to  sell  out  the  whole  of  you.  You 
have  no  organization  with  which  to  pun- 
ish that  fellow  as  we  miners  would  do." 

And  again  the  specter  of  the  law  and 
the  policemen;  the  operators  sat  still  and 
bolted  that  truth.  They  could  do  nothing. 

If  the  operators  were  given  the  right 
to  agree — under  proper  supervision  ?  G. 
W,  Traer  said  to  me  not  long  ago: 

"If  the  steam  coal  price  were  marked 
up,  the  domestic  price  could  be  marked 
down,  now ;  the  householder  would  get 
the  benefit,  in  future,  of  mine  economy." 
,  Dr.  Joseph  A.  Holmes,  director  of  the 
Bureau  of  Mines,  agreed  with  him. 
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Harry  N.  Taylor,  president  of  the 
Monon  Coal  Company,  president  of  the 
Illinois  Coal  Operators'  Association  and 
president  of  the  American  Federation  of 
Coal  Operators,  before  the  meeting  of 
the  American  Mining  Congress  said : 

**The  householder  pays  too  much  for 
his  coal  because  the  steam  user  pays  too 
little.  Equalize  these  prices  and  we  can 
reduce  the  householder's  price  and  still 
make  all  the  improvements  in  mining 
conditions  the  public  demands." 

I  have,  in  the  hearing  of  men  who 
know  the  coal  business  from  the  bottom 
of  the  shaft  to  the  ash  pit,  made  this 
statement  without  being  contradicted : 

"If  coal  prices  could  be  equalized,  it 
would  be  possible,  at  once,  to  take  fifty 
cents  a  ton  oflF  the  price  of  the  domestic 
coal  at  the  mine  mouth ;  grant  workmen's 
compensation  and  old  age  pensions;  put 
safety  appliances  in  mines;  recover  all 
the  coal  left  in  the  ground ;  and  still  leave 
the  coal  as  rich  as  the  oil  business." 

In  drawing  this  down  to  a  practical 
suggestion,  I  want  to  show  how  easily  the 
whole  situation  could  be  turned  end  to 
end.  To  make  my  point  clear,  I  will  ask 
the  uninitiated  to  dismiss  from  their 
minds,  once  and  for  all,  the  notion  that 
steam  coal  and  domestic  coal  are  different 
products;  they  are  one  and  the  same 
thing  in  all  save  the  size  of  the  pieces. 
Coal  in  the  ground  is  a  solid  black  rock. 
It  is  shot  down  with  blasting  powder. 
The  large  lumps  and  the  fine  lumps  are 
carried  to  the  surface  in  the  same  mining 
car  and  go  together  upon  a  chute  which 
leads  to  a  screen.  The  fine  particles 
which  fall  first  through  the  screens  con- 
stitute the  steam  coal;  the  large  lumps 
which  pass  over  the  screens  constitute 
domestic  lump. 

However,  you  and  I  do  not  burn  coal 
in  summer;  the  steam  user  takes  his 
coal  the  year  around.  When,  how- 
ever, the  coal  producer  is  mining  the 
requisite  amount  of  steam  coal  in  sum- 
mer, he  also  mines  perforce  a  proportion- 
ate amount  of  domestic  lump.  The  ques- 
tion is:  What  to  do  with  that  lump 
coal  until  we  are  ready  to  take  it  ?  Also, 
in  winter  when  he  is  getting  out  all  the 
domestic  coal  we  want,  he  is  making  too 
much  steam  coal  or  more  than  the  steam 
user  wants — just  at  that  minute.  What 
is  he  to  do  with  that  surplus  ? 


You  say,  naturally  and  truly:  Store 
the  surplus  until  it  is  needed,  as  any  busi- 
ness man  would  do.  But — one  dock  to 
store  coal  will  cost  a  million  dollars; 
some  storage  plants  in  the  anthracite 
field  cost  as  much  as  $10,000,000  to  $15,- 
000,000  or  even  more.  It  would  seem 
easy  for  the  coal  producers  of  a  given 
field  to  build  these  docks  and  store  our 
domestic  coal  until  we-  wanted  it  and 
then  use  the  same  space  upon  which  to 
store  the  surplus  steam  coal  until  it  was 
needed,  thus  enabling  them  to  equalize 
the  price.  •It  seems  strange  they  have  not 
done  it  long  ago.  You  forget,  however, 
that  this  would  regulate  the  price  and 
that  an  agreement  to  regulate  tl^e  price 
contravenes  the  Sherman  act. 

But  suppose  we  gave  the  coal  men  the 
right  to  agree?  What  would  happen? 
The  coal  men,  instantly,  would  build 
those  storage  piles  and  then  forget  about 
the  seasons  and  the  influence  of  cold 
weather.  Domestic  prices  would  not  go 
up  every  time  the  thermometer  went 
down. 

The  biggest  change  would  come  in 
this :  Mr.  Lind  said  that  the  big  steam  coal 
users  would  never  pay  the  coal  man  a 
profit,  and  I  believe  him.  The  Common- 
wealth Edison  Company  has  enough  coal 
land  in  Illinois  to  last  it  for  the  next  100 
years.  The  International  Harvester 
Company  has  14,000  acres  of  land  in 
Kentucky  and  20,000  acres  in  West  Vir- 
ginia. The  United  States  Steel  Cor- 
poration owns  about  all  of  the  Connells- 
ville  field  of  Pennsylvania  and  has  some- 
thing like  200,000  acres  of  coal  land  in 
southern  Illinois.  Every  coal  carrying 
railroad  has  control  either  of  virgin  coal 
land  or  of  coal-producing  companies. 
One  and  all,  these  big  buyers  of  steam 
coal  would  desert  the  commercial  coal 
companies  which  they  now  patronize  and 
would  start  to  develop  their  own  prop- 
erty. There  would  be  a  rapid  and  radical 
readjustment  of  coal  sales  by  which  the 
steam  coal  price  would  be  freed  from 
the  downward  pressure  gf  these  powerful 
buyers.  We  would  have  a  realization 
that  it  IS  as  much  against  the  common 
good  for  a  coal  producer  to  sell  one  man 
his  coal  at  a  lower  price  than  is  charged 
another  as  it  is  now  against  public 
policy  for  a  railroad  to  give  one  man  a 
preferential  freight  rate. 
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SUPPOSE  little  Johnny,  your 
sole  son  and  heir,  were  taken 
desperately  ill  in  th%  middle  of 
the  night. 
"Never  mind,  dear,"  you  say, 
to  quiet  the  mother's  alarm.  "Don't  be 
frightened.  TU  send  across  the  street  for 
Jones,  the  cigar-maker.  He's  a  good 
fellow,  a  hard  party  worker,  controls  the 
Third  Ward." 

Or  suppose  several  members  of  your 
family  successively  come  down  with 
typhoid.  With  astonishing  perspicacity 
you  begin  to  suspect  that  sanitary  con- 
ditions are  bad.  Send  for  the  amiable 
cigar-maker  again!  Turn  the  situation 
over  to  him ! 

Idiotic !  Of  course.  But  what  no  sane 
individual  would  dream  of  doing  a  city 
of  50,000  presumably  intelligent  people 
actually  did!  They  hired  a  cigar-maker 
to  see  that  they  were  protected  from  the 
ravages  of  measles,  diphtheria,  typhoid, 
small-pox  and  tuberculosis !  Inevitably 
the  death-rate  was  needlessly  and  wick- 
edly high.  Hundreds  of  little  children, 
adult  men  and  women  in  their  prime, 
were  sacrificed  to  the  common  stupidity 
and  ignorance. 

The  city  which  put  a  cigar-maker  in 
charge  of  its  health  department  was 
Springfield,  capital  of  the  great  state  of 
Illinois. 

But  Springfield's  citizens  were  no  more 
open  to  blame, — ^nor  was  the  unfortunate 
cigar-maker,  —  than  are  thousands  of 
others  who  are  living  in  a  state  of  dan- 
gerous bliss  in  various  cities  scattered 
throughout  our  country.  Those  worthy 
citizens  of  the  Illinois  city  didn't  know 
that  anything  was  especially  wrong;  no 
one  had  taken  the  trouble  to  arouse  them 
to  a  knowledge  of  their  plight,  and  the 
instance  is  here  used  merely  as  a  horrible 
example. 

One  main  trouble  with  Springfield  was 
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that  it  had  never  thought  it  necessary  to 
have  a  medical  man  in  charge  of  its 
health-office.  Of  course  it  would  have 
been  very  much  surprised  indeed  if  a 
cigar-maicer  had  been  forced  on  its  shoul- 
ders to  occupy,  say,  the  position  of  city 
attorney.  That  would  have  been  a  bitter 
pill, — or  a  "horse  of  another  color,"  as 
the  Cigar-Maker  City  Doctor  might  have 
aptly  said,  for  he  was  a  "good-fellow," 
and  as  wise  as  the  average  of  his  kind.  Be- 
fore he  took  office  the  death-rate  was  high ; 
after  he  entered  on  his  professional  duties 
it  continued  to  soar,  with  an  alarming 
number  of  cases  and  deaths  due  espe- 
cially to  typhoid, — but  still  no  one  so 
much  as  dreamed  that  anything  was  dif- 
ferent from  what  it  should  be ;  everybody 
was  used  to  it,  and  the  city  slept!  No, 
one  man  was  awake,  though  he  has  little 
to  do  with  this  story.  In  talking  to  me 
about  the  situation,  he  told  me  he  thought 
it  was  all  due  to  some  peculiar,  local,, 
climatic  influence!  I  don't  know  what 
his  condition  was,  but  I  will  say  right 
here  that  Springfield's  deplorable  plight 
was  largely  due  to  the  three  most  baneful 
influences  of  American  city  life, — ignor- 
ance, self-satisfaction,  and  politics ! 

Springfield  has  come  to  its  senses,  but 
its  story  is  well  worth  following  a  little 
further  as  an  illustration  of  what  may 
and  does  occur  in  almost  any  one  of  our 
cities,  from  the  metropolis  down  to  the 
remotest  of  villages.  Bui  to  continue, 
Springfield  was  sleeping.  And  then, 
somehow  or  other,  by  one  of  those  rare 
chances  of  fortune,  a  medical  man  hap- 
pened to  be  appointed  to  look  after  the 
city's  health.  There  was  much  to  be  done 
besides  mere  drawing  a  salary ;  the  situa- 
tion required  a  good  deal  of  head-work 
and  the  bringing  to  bear  of  expert  knowl- 
edge. The  appointive  Power  recognized 
this  by  making  the  salary  of  its  first  and 
only  medical 'health-officer  equal  tQ  that 
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of  the  police  patrolman,  who  measured 
up  to  his  office  by  sheer  weight  in  pounds 
avoirdupois,  and  the  requisite  height 
when  measured  in  his  stocking  feet  1 

But  this  new  health-officer,  this  man 
who  made  the  story  of  Springfield  worth 
telling,  went  to  work  at  once  systematic- 
ally, not  knowing,  however,  just  what  he 
was  going  to  find,  and  he  himself  was  the 
first  to  awaken  to  the  real  truth  of  the 
situation. 

He  first  turned  his  attention  to  the 
city's  water-supply,  and  found  it  good. 
There  was  no  typhoid  from  that  source. 
Then  he  did  something  which  no  one 
before  had  thought  of,  and  certainly  the 
cigar-maker  would  have  required  more 
than  the  inspiration  of  a  good  Havana  if 
he  were  ever  to  think  of  such  a  thing. 
With  untiring  patience  he  carefully 
plotted  out  on  a  map  the  location  and 
source  of  water-supply  of  every  house  in 
Springfield,  and  then  began  to  work  on 
the  resulting  figures.  The  consequences 
were  startling  and  of  tremendous  im- 
portance to  at  least  two-thirds  of  the 
city's  dwellers.  City  officials,  and  others 
who  were  supposed  to  know,  had  long 
thought  that 
about  sev- 
enty per  cent 
of  S  p  r  i  n  g- 
field's  dwell- 
i  n  g  s  o  b- 
tained  their 
water  from 
the  city's 
source  of 
supply,  and 
that  about — 
be  it  under- 
stood, —  the 
same  per 
cent  of 
houses  were 
connected 
wi  th  the 
city's  system 
of  sewage. 
For  years 
they  had 
been  harbor- 
ing this  de- 
lusion. But 
the  facts  fell 
wildly  short 
of  this  vague 
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estimate,  and  that's  an  important  point, 
for  instead  of  seventy  per  cent  using  city 
water,  it  was  found  that  two-thirds  of  the 
dwellings  used  water  from  weHs  on  or 
near  their  own  premises,  and  instead  of 
sewage  connections,  it  was  learned  that 
these  two-thirds  were  making  use  of 
obnoxious  cess-pools.  The  taxpayers  had 
put  in  a  system  of  water  and  sewage  at 
a  cost  of  $400,000,  and  only  one-third  of 
the  population  was  profiting  from  this 
outlay!  But  this  is  a  health  story,  and 
we  must  come  to  the  point.  It  was  quickly 
discovered  that  a  large  proportion  of 
these  cess-pools  were  contaminated  with 
typhoid,  and,  horrible  fact,  were  draining 
into  adjoining  private  wells! 

This  condition  had  evidently  existed 
for  years,  unknown  to  any  one,  and 
Springfield  was  properly  shocked  when 
the  facts  became  known.  But  the  source 
of  the  high  annual  death-rate  was  ex- 
plained, and  action  was  taken  to  remedy 
the  malodorous  conditions  as  quickly  as 
possible. 

But  to  their  credit  be  it  said,  the  people 
of  Springfield  did  not  try.  to  hide  this 
blot  on  their  'scutcheon ;  on  the  contrary, 

they  a  c- 
knowledged 
their  negli- 
gence, voted 
thanks  to  the 
man  who  re- 
V  e  a  1  e  d  the 
ob  j  ection- 
able  condi- 
tio n  s,  a  n  d 
were  glad  to 
know  where 
their  weak- 
ness lay.  As 
a  conse- 
quence of 
this  awaken- 
ing from  a 
long  sleep, 
the  death- 
rate  has 
diminished 
to  a  surpris- 
ing extent, 
and  the  city 
has  become 
alive  to  other 
health 
needs. 
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as  m  tine- spun  tne- 
ory.  In  other  words,  there  is  no  excuse 
nowadays  for  a  city's  population  being 
afflicted  with  epidemics  like  diphtheria  or 
typhoid.  And  yet  Chicago,  as  an  instance, 
had  792  deaths  from  diplitheria  for  the 
year  1911.  Could  these  deaths  have  been 
prevented?  Undonbtedly,  if  antitoxin 
could  have  been  administered  on  the  first 
day  of  the  disease.  The  effecliveness  of 
this  remedy  was  proven  by  the  records 
of  the  Philadelphia  Hospital  for  Con- 
tagious Diseases  from  1904  to  1910. 
During  that  time  antitoxin  was  admin- 
istered to  256  on  the  first  day  of  the 
disease.  All  recovered !  Why  can't  Chi- 
cago, why  cannot  other  cities,  show 
results  as  brilliant  as  this  Philadelphia 
record  ? 

The  obstacles  are  many.  The  people 
themselves  are  often  to  blame,  either 
through  ignorance  or  a  lack  of  interest 
in  their  own  welfare,  or  both.  Then 
again,  health-officers,  even  medical  ones, 
are  occasionally  incompetent,  and  some- 
times gain  office  through  skill  in  politics, 
while  the  funds  at  the  disposal  of  the 
worthy  ones  are  far  too  often  sadly  in- 
sufficient. We  will  pay  for  police  protec- 
tion ;  we  will  perhaps  more  gladly  pay 
for  fire  protection ;  but  we — or  is  it  our 
neighbor — seem  to  have  a  natural  aver- 
sion to  pay  for  health  protection.  It 
resolves  itself  into  this:  rather  than  pay 
a  little  bit  more,  or  urge  the  officials  to 


m  stances,  re  l  use  sumcient  appropria- 
tions? Is  it  because  they  are  pledged  by 
tradition  to  look  after  job-seekers,  and  by 
past  customs  in  politics  they  are  bound  to 
find  places  on  the  pay  rolls  of  the  police 
and  fire  departments  for  the  friends  of 
influential  henchmen  ?  Perhaps  no, — 
perhaps  yes!  At  any  rate,  according  to 
a  bulletin  recently  issued  by  the  govern- 
ment, the  appropriations  for  forty-seven 
cities  were  as  follows : 

No.  Amt. 

fm  ployed.         appro  priatioD. 

Firemen   4,899        $4,632,497 

Policemen 4,822  4,262,322 

Health  Inspectors..      247  842^42 

These  figures  tell  their  own  story,  and 
show  the  relative  importance  the  average 
city  official  places  on  property  protection 
as  compared  with  health  protection. 
These  figures  are  the  total  of  forty-seven 
cities  with  a  population  of  between  50,000 
and  100,000  each. 

In  Chicago  medical  inspectors  receive 
$66.66  a  month,  while  the  salary  of  a 
police  patrolman  is  $1,320  a  year.  The 
salaries  of  plumbing  inspectors  were 
recently  raised  from  $1,440  to  $1,716  a 
year.  The  hundred  or  more  medical  in- 
spectors petitioned  a  short  time  ago  for  a 
raise  from  $66.66  to  $88.88  a  month,  and 
a  rumor  got  afloat  that  they  would  strike 
if  they  did  not  receive  the  raise.  This 
rumor  reached  the  ears  of  Mayor  Harri- 
son.    "Let  them  strike,"  he  is  reported 
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to  have  said,  "these  positions  were  well  and  good,  but  let  us  be  sensible 
created  for  medical  students  just  starting  about  it  and  begin  at  the  bottom  of 
No  one  supposes  that  the  positions     things,  for  the  shortest  road  to  efficiency 


are  high  salaried  ones,  and  no  one  sup- 
poses that  a  doctor  who  can't  make  more 
than  $66  a  month  is  much  of  a  physi- 
cian." By  the  same  token  apprentices 
should  suffice  for  plumbing  inspection! 
But  the  mayor's  remark  would  seem  to 
indicate  that  a  city's  health  was  not  of 
sufficient  importance  to  pay  more  and 
get  better  men.  Perhaps  that  attitude  of 
mind  explains  the  792  deaths  from  diph- 


good  health,  and  it  is  the  duty  of  city 
and  state  to  conserve  that. 

To  what  extent  are  the  cities  making 
good  in  this  respect?  Let  us  take  the 
matter  of  pure  food, — the  subject  is  not 
yet  a  dead  issue!  For  in  spite  of  the 
protection  which  the  pure  food  law  is 
supposed  to  exercise  over  the  welfare  of 
the  people,  conditions  relating  to  it  are 
far  from  perfect.     Many  big  companies 


theria  in  Chicago  for  the  year  1911.  The     have  been  fined  during  the  past  year  for 
fact  is  that  an  epidemic  of  diphtheria  was     comparatively  slight  offenses.     But  it  is 


raging  in  Chicago  at  the  time  the  alleged 
remark  was  made ! 

And  yet  hundreds  of  thousands  of  lives 
and  millions  of  money  could  be  saved 
every  year  by  attacking  disease  on  scien- 
tific principles.  Millions  of  money !  Just 
so,  for  disease  is  expensive,  not  only  to 
the  individual,  but  to  the  city  and  state 
as  well.  We  are  compelled  to  take  care 
of  the  sick  and  indigent  after  they  have 


not  always  the  big  fellows  who  are  the 
most  guilty.  The  little  fellow  is  harder 
to  watch,  and  his  offense  is  often  more 
serious.  Sometimes  he  is  able  to  evade 
the  law.  And  so  it  follows,  that  if  the 
big  fellow  is  a  national  problem,  the 
lesser  one  is  more  often  than  not  a  prob- 
lem to  be  solved  by  the  city  itself. 

As  there  were  more  violations  of  the 
Federal  food  law  in  Illinois  than  in  any 


become  diseased  and  helpless;  we  are  not  other  state  during  the  past  year,  Illinois' 
unwilling  to  build  hospitals  and  asylums  chief  city  is  therefore  selected  to  illus- 
for  the  insane  and  incurable ;  but, —  trate  the  smaller  offender.  Chicago  con- 
strange  fact — we  do  not  like  to  spend  tains  manufactories  whose  deplorable 
sufficient  money  to  keep  them  out  of  condition  is  almost  unbelievable,  and 
these  places  by  averting  disease  by  proper  there  is  plenty  of  authority  for  any 
public  health  precautions.  We  are  liberal  presentation  of  examples  in  this  regard, 
enough  after  the  horse  is  stolen,  but  too  John  B.  Newman,  assistant  food  corn- 
cheap  by  far  to  buy  a  lock  before  the  missioner  for  Illinois,  had  the  following 
deed  is  done.    Health  can  be  counted  in  to  say  in   recently  commenting  on   the 


dollars  and  cents,  if  it  must  be  counted 
in  that  way. 

Money  still  talks.    Show  a  man  how  to 
save  his  health  and  he  is  apt  to  turn  a 
deaf  ear ;  show  him  how  to  sa' 
and    watch    him    listen.    Mr. 
recently  showed  the  railroads 
could  save  millions  of  dollars 
the  world  sat  up  and  took  nottc 
man,  in  the  name  of  that  mag 
Efficiency,  told  us  a  short  ti 
how  we  could  make  one  brick- 
the  work  of  two,  and  every- 
body   but    the    brick-layer 
threw   his   hat   in   the   air. 
But  how  are  we  going  to 
make  a  man  efficient  if  he 
is    half-Stick    half    of    the 
time?    Won't  this  half-time 
sickness  just  about  discount 
his    newly    discovered    double-effi- 
ciency ?    If  we  must  have  efficiency. 


situation:  "In  the  Greek  district  of 
Chicago  a  dealer  sells  cotton-seed  oil  for 
olive  oil.  In  the  Greek  language  he  calls 
it  olive  oil.    In  Enerlish 
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corn  meal,  and  the  whole 
mess  preserved  with  benzo- 
ate  of  soda.  The  dirt  over 
the  entire  floor  of  this  fac- 
tory was  an  inch  and  a  half 
thick! 

The  city  of  Boston  recently 
lost  a  case  in  the  courts  in 
which  it  was  trying  to  en- 
force a  very  good  ordinance 
in  favor  of  pure  milk.  As  a 
result  of  this  adverse  deci- 
sion, Bostonian  babes  yet  un- 
born will  lose  their  lives 
through  feeding  on  filthy 
milk,  laden  with  tubercular 
and  other  death-dealing 
germs,  while  even  adults  will 
swell  the  death  list  as  victims 
of  typhoid.  This  is  an  in- 
stance in  which  flimsy  laws 
often  work  against  the 
greater  good. 

Corrupt  political  influence 
also  shows  its  evil  claws  in 
this  problem  of  the  health  of 
the  cities.  It  has  no  respect 
for  such  sacred  matters  as 
life  and  death.  In  St.  Paul, 
for  example,  this  ghoulish 
influence  has  permitted 
dairies  condemned  by  the 
health  department  to  con- 
tinue in  business,  unre- 
strained and  unmolested. 
And  in  the  same  city  this 
familiar  disintegrating  force 
has  more  than  once  retarded 
legislation  which  would  have 
secured  for  the  people  more 
read  the  language.  Thus  he  complies  favorable  sanitary  conditions.  Not  long 
with  the  law  and  fools  the  Greeks."  But  ago  ah  ordinance  for  bottled  milk  was 
the  following  is  a  far  more  serious  agitated.  The  health  of  the  city  would 
offense.  "We  visited  a  mince-meat  fac-  have  gained  by  its  passage.  But  the 
tory,"  he  said,  "and  found  that  the  only  health  of  the  many  was  permitted  to  con- 
ingredients  were  currants,  apple-peelings  Unue  endangered  by  the  interests  of  the 
and  suet.  The  currants  were  kept  in  bins  few, — namely,  the  milk-venders.  In  the 
alive  with  white  worms.  We  asked  the  opinion  of  the  health-commissioner,  the 
manufacturer  how  he  got  rid  of  the  passage  of  the  ordinance  was  hindered  by 
worms.  He  said  he  soaked  the  currants  unfavorable  political  influence.  "Of 
in  boiling  water  and  that  the  worms  came  course,"  he  remarked,  in  speaking  on  the 
to  the  top  and  were  skimmed  off."  In  subject,  "bottling  dirty  milk  does  not 
another  instance  the  inspectors  went  to  a  make  it  clean ;  but  bottling  clean  milk 
tomato  factory  where  catsup  was  made,  does  keep  it  clean  and  removes  the  great 
They  found  that  the  stuff  was  composed  danger  of  contamination  by  handling 
of  tomato  pulp,  apple-peelings  and  water,  after  it  leaves  the  dairy,  and  even  bot- 
the  bulk  of  which  was  soaked  up  with     tlii^  of  .filthy   milk  prevents   it   from 
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becoming  more  filthy,"    In 
passing,     it    must    be    put 
down  as  a  disgrace  to  a  city 
like  St.  Paul  that  it  has  in 
this  enlightened  age  paid  its 
health     commissioner     the 
same  salary  as  it  pays  the  cc 
lectors  of  dead  animals,  whi 
his  assistant  receives  just  a  li 
tie  more  per  day  than  does  tl 
garbage  collector. 

Two  years  ago  a  young  mi 
was  made  health-officer  of  the 
ing,  West  Virginia.    The  doc 
busy  just  then,  and  so  were  tl 
because  of   an   unwarranted 
among  the  infants  of  that  city,    ^i  naa  a  ^ 
of   "race-suicide."   but   on   a   mammoth 
scale.  The  new  health-officer  was  shocked 
and  dumfounded  as  he  read  over  the  long 
death   roll.     The  milk   supplied  by  the 
venders  at  once  fell  under  his  suspicion. 
Then  he  looked  up  the  law.     Too  often 
health  boards  and  officers  are  tied  hand 
and  foot  by  a  lack  of  authority,  but  this 
Wheeling  progressive  felt  sure  from  his 
interpretation  of  the  law  that  he  had  the 
power   to   put   a   stop   to   this   heedless 
sacrifice   of   infant   life.     He   began   by 
examining  samples  of  milk  sold  in  the 
city,  and  then  it  dawned  on  him  that  this 
course  would  be  useless  if  he  stopped  at 
merely  entering  the  results  in  his  book 
of  record,  so  he  decided  to  make  the  facts 
known    to    his    employer, — the    people. 
When   this  became  known,   there  were 
vigorous  protests  and  dire  threats  of  vio- 
lence  from  the  parties  interested  finan- 
cially, but  he  went  ahead  in  the  face  of 
this  stormy  antagonism,  and  printed  the 
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results  of  his  inspection  in  the  columns' 

of  the  daily  press.  The  list  of  guilty 
venders  was  a  long  one,  and  its  very  pro- 
portions startled  the  citizens  from  their 
costly  slumber.  But  the  efforts  and 
results  were  worth  while.  Today  Wheel- 
ing has  a  uniformly  good  milk  supply, 
for  the  people  avoided  the  venders  of 
dirty  milk  as  they  would  the  plague,  and 
the  venders  whose  names  appeared 
among  the  undesirables  in  the  printed  list, 
were  forced  to  mend  their  ways  or  go 
out  of  business.  Now  the  little  white 
heafse  is  seldom  seen  on  the  streets  of 
the  city  of  Wheeling,  Even  adverse 
advertising  pays. 

Easton,  Pennsylvania,  is  entitled  to  a 
blue  ribbon  on  the  score  of  its  method  of 
dealing  with  tuberculosis  among  the 
poor.  It  is  a  widely  known  fact  now- 
adays that  besides  fresh  air,  proper  and 
nourishing  food  is  one  of  the  chief  essen- 
tials in  building  up  the  tubercular  victim 
and  bringing  him  back  to  health.  Cream, 
butter  and  eggs  have  a  high  value  in  this 
respect,  but  where  is  the  poor  or  poverty- 
stricken  victim  to  obtain  these?  For  in 
a  majority  of  instances  these  unfor- 
tunates are  of  the  poorer  classes,  and 
have  a  difficult  enough  struggle  against 
the  odds  of  life  when  in  full  health.  But 
let  them  once  get  into  the  clutches  of  the 
white  plague,  and  they  will  stand  little 
chance  of  recovery  unless  supplied  with 
proper  nourishment  in  abundant  quan- 
tities. Easton  realized  this,  and  SO  far  it 
is  the  only  city  in  the  entire  country 
which  has  solved  this  phase  of  the  dark 
problem   of  tuberculosis.    Easton,   with 
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arms  laden  with  generous 
quantities  of  cream,  butter 
and  eggs,  goes  right  into 
the  homes  of  the  needy 
tubercular  victims,  and  sup- 
plies all  tubercular  victims 
with  rich,  bounteous  pro- 
visions. Itdiscriminatesbe- 
tween  charitably  saving  the 
starving  and  re-building 
into  new  life  the  shattered 
frames  of  the  tubercular. 
The  only  requisite  neces- 
sary to  obtain  this  richest 
of  nourishment  is  a  physi- 
cian's certificate,  stating 
that  the  bearer  is  a  victim 
of  the  white  plague.  This 
plan  is  better  and  cheaper 
than  hospitals,  of  which 
enough  will  never  be  built 
to  supply  the  demand  so  far 
as  tuberculosis  is  concerned, 
and  other  cities  which  wish 
to  rank  foremost  in  health 
activity  would  do  well  to 
follow  Easton's  lead. 

In  this  limited  distribu- 
tion of  medals  to  cities  for 
achievement  along  health 
lines,  Cincinnati  must  not 
be  forgotten.  There  are  to 
be  no  more  "blue  Mondays" 
down  there  on  the  Ohio, 
and  henceforth  washday  will  cease  to  be 
the  abomination  of  desolation  for  the 
poorer  families  who  are  fortunate  enough 
to  live  in  Cincinnati.  That  city's  health 
board  is  entitled  to  the  credit  for  carrying 
out  the  idea,  for  they  fully  realized  the 
dangerous  consequences  often  due  to 
damp,  steaming  clothes  hanging  to  dry 
in  the  close  quarters  of  the  dwellers  of 
the  tenements,  and  had  the  foresight  to 
see  the  sanitary  benefits  of  a  city  public- 
laundry.  So  the  laundry  was  built,  and 
was  just  recently  opened  to  the  women 
of  the  crowded  tenement  districts.  This 
novel  city  plant  includes  enough  driers, 
washers  and  electric  irons  to  meet  the 
laundry  needs  of  five  hundred  families 
every  week.  It  has  proved  to  be  such  a 
success  that  Cincinnati  is  getting  ready 
to  build  more  of  the  same  kind. 

Performances  like  this,  and  of  some  of 
the  other  cities  mentioned,  benefit  a  city 
even  in  a  financial  way,  for  good  health 
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and  a  low  death  rate  are  two  of  the  best 
advertisements  that  a  city  may  have.  The 
more  enterprising  of  our  cities  are  learn- 
ing this,  and  are  waking  to  the  fact  that 
to  grow  in  population  and  prestige  it  is 
not  only  necessary  to  attract  new  citizens, 
but  even  more  necessary  to  preserve  the 
health  of  those  they  already  possess.  Just 
as  the  insurance  companies  are  realizing 
that  it  is  more  profitable  to  keep  their 
policy-holders  alive  and  paying  premiums 
than  it  is  to  let  them  die,  so  some  of  the 
cities  are  having  it  forced  on  them  that 
a  healthy  man,  woman  or  child  is  a  real 
commercial  asset  to  any  community. 

But  it  must  be  said  to  the  shame  of 
most  of  our  cities  that  they  have  not 
more  fully  awakened  to  the  possibilities 
of  this  health  age.  There  is  little  excuse. 
Information  and  practical  knowledge  are 
not  lacking;  in  fact,  those  who  would 
gladly  guard  the  public's  health  have 
more  knowledge  for  that  purpose  than 
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they  know  what  to  do  with, — oftentimes 
they  cannot  even  give  it  away !    "What  a 


pity  it  is,"  said  a  prominent 

sanitarian  recently,  "that 
some  man  could  not  have 
patented  the  fresh-air  treat- 
ment for  tuberculosis !  He 
would  have  been  a  million- 
aire many  times  over,  and 
his  treatment  would  have 
been,  without  any  doubt, 
far  more  popular  than 
Peruna!" 

It  is  to  be  hoped  that  the 
passion  for  drugging  and 
doctoring  the  individual 
will  soon  be  a  thing  of  the 
past,  while  the  health  and 
well-being  of  the  species  as 
a  whole  will  be  given  more 
attention.  The  problem  of 
disease  in  relation  to  cities 
merely  requires  the  earnest 
cceiaioityiar.  consideration  of  those  gift- 
ed with  honorable  political 
sagacity :  ihe  exponents  of  medical 
science  are  doing  their  part  as  best  they 
can.  It  is  now  up  to  the  citizen  to  arouse 
himself  and  awaken  others  to  activity,  for 
henceforth  it  will  be  to  the  lasting  dis- 
grace of  any  city  if  it  does  not  bend  every 
effort  to  the  wholesale  eradication  of  dis- 
ease by  preventive  measures  accessible  to 
all.  Our  cities  have  had  the  finger  of 
scorn  pointed  at  them  often  enough ;  they 
have  it  in  them  to  become  models  for  the 
civilized  world — models  that  may  even  be 
regarded  with  approval  by  a  more  en- 
lightened civilization  a  number  of  gener- 
ations hence. 


Wisdom  of  the  Ancients 

<lf  Love  thyself,  and  many  will  hate  thee. 

*!  A  prosperous  fool  is  a  grievous  burden. 

<J  The  truth  is  always  the  strongest  argument. 

<r  Better  be  ignorant  of  a  matter  than  half  know  It. 


SUN-POWER    TO    IRRIGATE    THE 
NILE    VALLEY 
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By 

ARTHUR    ST.    GEORGE    JOYCE 

HE  sandy  and  sun-baked  wastes  this  wonderful  plant  being  sent  to  Egypt 
of  the  Nile,  the  arid  lands  of  hap-hazard;  it  is  going  to  lill  an  order 
the     Texas     Panhandle,     the     of  the  Egyptian  government,  an  order 


Frank  Shuman,  of     Fhank  sruman.  Wbo  Has  Receivbd  an  order  from      from    the    English 
Tacony.    Nor  is  ™^^°''"r'iiaiw'v"«^pZ^''^"'''^'"'  financiers,  o r d e r s 
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have  begun  to  pour  in  from  every  section 
of  the  globe  until  Mr.  Shuman  has  found 
it  necessary  to  begin  the  erection  of  a 
plant  to  make  sun-power  plants.  The 
work  on  this  plant  is  starting  now  in 
Philadelphia. 

This,  in  brief,  is  the  story  of  the  ulti- 
mate success  of  years  of  effort,  of  work 
and  of  testing,  but  it  gives  only  a  slight 
idea  of  the  great  factor  that  has  entered 
agricultural  and  manufacturing  develop- 
ment and  what  this  wonderful  sun-ray- 
harnessing  machinery  will  do. 

The  main  object  of  the  sun-power 
plant  is  to  produce  practical  power  at  the 
least  possible  cost,.  The  idea  of  "harness- 
ing the  sun"  has  been  the  dream  of  in- 
ventors and  the  desire  of  the  commercial 
giants  for  years.  Some  efforts  have  met 
with  a  certain  amount  of  success  but  not 
with  practical  success.  Toys,  almost, 
have  been  invented  which,  were  they 
used  for  commercial  purposes,  would 
prove  far  too  costly  to  be  practicable.  It 
was  toward  the  commercial  use  of  the 
sun-ppwer  plant  that  Mr.  Shuman  bent 
all  his  efforts. 

To  achieve  his  end  meant  high  effi- 
ciency at  a  low  cost  of  installation  and 
operation  and  with  a  length  of  service 
which  would  not  m^ke   deter- 


produce  a  plant  that  would  originally 
cost  no  more  than  about  twice  as  much  as 
a  steam  boiler  of  the  same  horse-power. 
The  10,000  horse-power  plant  now  being 
shipped  to  Egypt  meets  this  every  re- 
quirement. 

The  plant  which  has  been  in  operation 
near  Tacony  is  built  low,  so  low  that  the 
winds  have  never  injured  it  since  it  has 
been  in  operation.  It  is  expected  to  op- 
erate about  eight  hours  a  day  in  the  Nile 
country  and  in  this  latitude  it  has  already 
turned  out  3,000  gallons  of  water  a  min- 
ute, throwing  it  to  a  height  of  33  feet. 
In  Egypt,  it  is  expected  to  treble,  possibly 
quadruple,  this  capacity. 

Mr.  Shuman  commenced  his  experi- 
ments about  ten  years  ago.  The  first  ex- 
periments showed  that  if  the  sun's  rays 
beat  directly  upon  a  glass  vessel  and  if  all 
losses  by  conduction,  correction  and 
radiation  were  prevented,  the  tempera- 
ture within  the  vessel  would  rise  to  1,000 
degrees  Fahrenheit,  The  heat  losses 
were  prevented  by  a  theoretically  perfect 
system  of  insulation,  but  this,  of  course, 
was  impossible  for  commercial  purposes, 
because  of  the  immense  cost.  It  was 
found,  however,  that  by  the  use  of  well- 
known  and  cheap  forms  of  heat  insula- 
tion sufficient  loss  could  be  prevented  to 
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THE  SUN-POWER  PLANT  IN  ACTION. 
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first  was  merely  a  wooden  box  covered 
with  two  layers  of  glass  with  a  small  air 
space  between  the  layers.  In  the  box 
was  a  miniature  ether  boiler.  This  gen- 
erator was  exposed  to  the  sun's  rays,  the 
ether  distilled  and  the  amount  of  heat 
which  might  be  absorbed  determined. 
Purely  as  an  experiment  a  small  engine 
was  run  by«this  generator.  The  second 
generator  consisted  of  a  two-inch  steam 
pipe  sixteen  feet  long,  insulated  at  the 
bottom  and  enclosed  in  a  box  covered  by 
a  double  layer  of  glass.  In  this,  also,  the 
ether  was  distilled  and  the  number  of 
heat  units  absorbed  was  determined,  The 
third  generator  was  made  of  a  bed  of 
water  pipes,  insulated  against  heat  loss, 
the  unit  being  eighteen  by  sixty  feet,  and 
the  motor  being  an  ether  engine.  This 
apparatus  yielded  three  and  one-half 
horse-power.  From  these  experiments, 
which  are  cited  merely  to  show  the  foun- 
dation of  the  present  perfect  machine,  the 
knowledge  for  the  practical  sun-power 
plant  was  gained. 

The  lO.COO  power  plant  which  goes  to 
Egypt  consists  of  an  absorber,  a  low- 
pressure  engine,  a  condenser  and  auxili- 
aries. It  is  divided  into  a  number  of 
separate  units. 

The  absorber,  roughly  speaking,  is 
divided  into  a  series  of  units,  each  con- 
taining a  flat,  metal,  honey-comb  water 
vessel,  rectangular  in  shape,  looking 
much  like  a  huge  wafer  with  holes  in  it. 
A  wooden  box,  with  two  layers  of  glass 
having  a  one-inch  air  space  between  them 
for  a  covering,  is  the  setting  for  the 
water  vessel.  Under  the  surface  of  this 
box  comes  the  insulation  which  prevents 
heat  loss.  This  is  made  of  a  two-inch 
layer  of  regranulated  cork  and  two  layers 
of  water- proof  cardboard. 

These  boxes  are  elevated  some  thirty 
inches  from  the  ground  and  rest  on  sup- 


ports. This  permits  them  to  be  shifted 
so  as  to  rest  perpendicular  to  the  sun  at 
the  meridian.  Such  adjustments  need 
not  be  frequent,  in  fact  not  more  than 
once  every  two  or  three  weeks. 

In  an  effort  to  concentrate  every  par- 
ticle of  sun  ray  possible,  plane  mirrors  of 
cheap  manufacture  are  so  mounted  on 
two  sides  of  the  boxes  that  they  reflect 
upon  the  surface  of  the  water  vessel. 
This  water  vessel,  itself  is  connected  to  a 
feed  pipe  at  one  end  and  a  steam  pipe  at 
the  other.  The  steam  pipes  from  the 
various  units  of  the  plant  are  joined  dis- 
charging into  an  eight-inch  main  which 
carries  the  steam  to  the  engine. 

The  other  factors  of  the  sun-power 
plant  are  of  ordinary  construction.  The 
engine  is  a  new  type,  low  pressure,  re- 
ciprocating steam  engine  of  great  steam 
economy.  With  it  is  a  condenser  and 
auxiliaries  such  as  are  in  use  in  any  con- 
densing plant.  There  is  a  continuous 
closed  circuit,  the  water  in  the  condenser 
being  pumped  back  into  the  absorber. 

The  first  plant  supplies  the  power  for 
an  ordinary  steam  pump  and  whenever 
the  sun  shines  this  power  has  pumped  ■ 
steadily  and  effectively.  It  has  held  up 
steadily,  under  all  tests,  to  the  capacity  of 
3,000  gallons  a  minute,  lifted  to  a  height 
of  33  feet. 

Such  is  the  sun-power  plant,  itself.  Its 
commercial  possibilities  are  limitless  and 
even  its  manufacturing  future  is  a  matter 
bounded  by  the  imagination  alone. 

Only  during  the  overflow  of  the  Nile 
does  Egypt  have  sufficient  water  to  de- 
velop her  wonderful  agricultural  re- 
sources. Irrigation  is  done  by  laborers, 
thousands  of  them  being  used  in  the  ter- 
ritory. The  commissioner  of  the  Khedive 
believes  that  this  one  sun-power  plant 
will  take  the  place  of  over  2,500  laborers 
and  will  give  what  Egypt  has  never  yet 


had — water  at  all  times  and  in  regulated 
and  necessary  quantities. 

And  the  cost  will  be  inconsequential 
compared  to  the  cost  of  obtaining  water 
in  arid  countries.  This  is  the  great  point, 
the  real  factor  on  which  the  sun-power 
plant  may  expect  to  build  its  success. 
Cost  of  water,  the  hardship  of  getting 
water  even  at  any  cost,  has  been  the  key- 
note of  the  stories  of  disaster  and  trial 
which  have  so  often  filled  the  history  of 
the  development  and  abandonment  of 
certain  sections  of  the  Far  West.  Pri- 
vate companies  and  governments  have 
spent  hundreds  of  thousands,  aggregat- 
ing many  millions  in  development  plans, 
constructed  great  dams,  turned  the 
courses  of  rivers  and  ended,  even  then, 
oftentimes  in  failure. 

But  the  sun-power  plant  brings  water 
power  right  at  hand  even  in  the  most 
arid  districts.  The  terrors  of  Death 
Valley  would  yield  to  irrigation.  But  the 
cost  of  irrigation  has  been  too  great. 
There  was  no  way  to  force  the  water 
into  the  sand  wastes  and  bad  lands.  Here 
the  sun-power  plant  will  have  its  use. 

Texas,  the  state  where  irrigation  has 
made  the  fortunes  of  thousands,  where 
crops  may  be  grown  the  year  round  if 
there  is  water  enough,  wilt  use  the  sun- 
power  plant.  For  there  are  sections  of 
Texas  where  irrigation  cost  is  too  great 
to  permit  the  use  of  irrigation  now. 

In  Africa,  in  South  America,  in  Mex- 
ico, it  is  the  same  cry  of  water,  water. 
But  the  cost  has  been  too  great.  The 
sun-power  plant  is  expected  to  solve  this 
difficulty  also. 

These  are  no  dreams  or  the  making  of 
dreams  but  proven  facts,  established  by 
the  orders  ttiat  have  come  in  for  sun- 
power  plants.  The  orders  have  come  be- 
cause the  sun-power  plant  1ja3  done  its 


work  and  has  done  it  well.  But  in  Phila- 
delphia, the  plant  has  been  tested  under 
adverse  conditions.  It  is  looked  upon  to 
do  much  more  in  a  climate  where  the 
temperature  is  100  degrees  Fahrenheit,  as 
it  is  in  the  tropics. 

From  the  absorber  of  26  banks  of 
units,  each  containing  22  single  units  and 
having  a  light  absorptive  area  of  10,296 
square  feet  and  an  actual  area  of  5,14$ 
square  feet,  there  has  been  developed  at 
Tacony  during  eight  hours  running  of 
the  plant,  4,825  pounds  of  steam.  This 
was  in  a  temperature  of  slightly  more 
than  one-half  of  that  in  those  hotter 
countries  in  which  the  sun-power  plant  is 
expected  to  do  its  best  work. 

"It  will  be  of  interest  to  know,"  said 
Mr.  Shuman,  in  discussing  the  cost  of 
his  plant  and  its  commercial  possibilities, 
"what  the  comparative  cost  of  sun  power 
and  coal  power  is,  in  the  tropics,  as  far 
as  our  present  knowledge  and  present 
developments  go. 

"The  sun-power  plant  must,  of  course, 
be  a  condensing  plant,  as  steam  above 
atmospheric  pressure  cannot  practically 
be  used.  I  have  assumed  in  estimating, 
that  the  100  horse-power  sun  plants  to 
be  sent  to  Egypt  and  ordered  for  ship- 
ment elsewhere,  are  to  be  complete  in 
every  detail,  covering  also  the  pumps 
necessary  for  using  the  power  generated 
for  irrigating  purposes.  In  order  to  put 
the  coal  plant  on  the  same  basis,  I  have 
assumed  a  simple  form  of  modern  com- 
pound condensing  engine,  with  good 
economy  for  such  small  powers,  viz.:  3 
pounds  of  coal  per  brake  horse-power. 
This  coal  plant  is  also  to  be  fully  equip- 
ped with  all  condensing  apparatus  and 
pump  for  utilizing  the  power  for  irrigat- 
ing purposes.  They  are  both  to  be  based 
on  running  e^ht  hours  per  day,  to  be 
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manufactured  in  Philadelphia,  in  portable 
shape,  and  erected  at  some  fairly  accessi- 
ble point  in  the  tropics. 

"The  comparison  would  then  stand  as 
follows : 

Cost  of  Operating  100  Horse-Poweb 
Sun  Plant  for  One  Year. 

Original  cost  of  plant $20,000.00 

Interest  on  $20,000  at  5% 1,000.00 

Wear  and  tear  at  5%  per  an- 
num        1,000.00 

One    engineer,    350   days    at 
$5.00   1,750.00 

Total   $23,750.00 

Cost  of  Operating  100  Horse-Power 
Coal  Plant  for  One  Year. 

Original  cost  of  plant $10,000.00 

Interest  at  5% 500.00 

Wear  and  tear  at  5%  per  an- 
num           500.00 

One  engineer,350  days  at  $5.00     1,750.00 

Total   $12,750.00 

"The  above  comparison  shows  it  would 
cost  $1,000  per  year  more  to  operate  a 
sun  p^ant  than  a  coal  plant,  and  do  the 
same  amount  of  work.  All  minor  ex- 
penses, such  as  lubrication,  etc.,  are  the 
same  in  both  plants. 

"The  100  horse-power  coal  plant,  based 
on  a  coal  consumption  of  3  pounds  per 
brake  horse-power  hour,  would  burn 
during  the  year  375  long  tons  of  coal. 
This,  when  divided  into  the  $1,000  which 
the  sun-power  plant  costs  above  the  coal 


plant,  would  bring  the  cost  of  this  coal 
to  $2.66  per  ton ;  showing  that  wherever 
coal  can  be  obtained  at  a  cost  of  $2.66 
per  ton,  both  the  sun  plant  and  the  coal 
plant  would  be  equal  competitors. 

The  great  savings  which  would  occur 
through  the  use  of  the  sun-power  plants, 
consist  in  the  fact  that  through  vast 
regions  of  the  tropics  coal  varies  from 
$5.00  per  ton  at  the  most  accessible 
seaports  to  as  high  as  $30.00  at  inacces- 
sible points.  At  the  general  average  it 
might  as  well  bb  assumed  that  coal 
throughout  great  areas  of  the  tropics  will 
average  $15.00  per  ton ;  and  here  lies  the 
great  field  for  sun  power. 

"Coal  in  the  Chilean  nitrate  districts 
for  instance,  I  have  been  officially  in- 
formed, costs  $14.60  per  ton,  and  there  is 
room  for  100,000  horse-power  in  this 
region  alone." 

An  idea  of  the  confidence  which  Mr. 
Shuman  has  in  the  possibilities  of  his 
sun-power  plants  is  made  clear  in  this 
statement : 

"The  further  development  of  solar 
power  has  no  limit.  Where  great  natural 
water  powers  exist,  sun  power  cannot 
compete;  but  sun-power  generators  will, 
in  the  near  future,  displace  all  other 
forms  of  mechanical  power  over  at  least 
10  per  cent  of  the  earth's  land  surface; 
and  in  the  far  distant  future,  natural 
fuels  having  been  exhausted,  it  will 
remain  as  the  only  means  of  securing 
heat  for  the  human  race." 


HITTING    BELOW    THE    BELT 

By 
ROBERT    G.    SRERRETT. 


COMMANDER 
Cleland  Davis,  U. 
S.  Navy,  has  in- 
vented a  revolu- 
tionary torpedo, 
which  profits  by  all  that  has 
been  done  in  the  art  of  war 
toward  increasing  the  speed 
and  the  range  and  the  pre- 
cision of  attack  of  this  instru- 
ment of  destruction.  It  does 
away  with  the  explosive  charge 
of  guncotton  which  has  so 
long  been  the  torpedo's  means 
of  working  havoc  when  once  it  had 
reached  its  mark.     In  place  of  the  gun- 


Photograph  Taken  Just 

AS  A  Shbll  Hit  Its 


pretty  nearly  certain  to  mean 
death.  Popularly  expressed, 
in  round  terms  this  is  the 
essential  difference  ■  between 
the  ordinary  automobile  tor- 
pedo and  the  weapon  which 
Commander  Davis  has  brought 
into  being. 

The  new  torpedo  carries 
within  its  head  a  gun  capable 
of  discharging  a  projectile  of 
eight-inch  caliber,  which  can 
be  loaded  with  a  high  explo- 
sive, and  which  can  be  im- 
pelled with  sufficient  velocity  to  carry  it 
through     several     inches    of    steel.     It 


cotton  warhead,  Commander  Davis  sub-     actually  amounts  to  reducing  the  battle 

^H(..*-„  ., ^-..^..ki™  ^t  *:„.„~  — 1-,       range    of   the   usual    service   eight-inch 

rifle  and  in  placing  the  gun,  therefore, 
right  against  the  least  protected  approach 
to  the  seat  of  hfe  of  an  enemy's  ship. 
Now  it  takes  ordinarily  a  gun  of  pretty 
heavy  weight  and  thickness  of  walls  to 


stitutes  a  gun  capable  of  firing  an  explo- 
sive shell — the  projectile  being  designed 
to  burst  after  it  has  pierced  the  hull 
plating  of  the  enemy's  vessel,  and,  found 
its  way  to  the  ship's  vitals,  such  as  her 
engines,    boilers,     magazines     or     shell 


Cunning  construction  of  battle-     provide  the  muzzle  energy  with  which  to 
ships   has    substantially   neutralized   the     carry  out   Commander   Davis'   idea — in 


powers  of  the  ordinary  torpedo,  notwith- 
standing the  fact  that  the  deadly  load  in 
the  warhead  has  been  largely  increased ; 
but  the  Davis  gun  torpedo  has  again 
brought  about  a  crisis,  and  the  mightiest 
of  modern  dreadnaughts  have  now  a  new 
menace  to  face.  The  blow  of  a  fist  over 
the  heart  or  upon  the  head  may  render 
the  victim  unconscious,  but  a  dagger 
thrust  or  a  bullet  in  either  one  of  these  is 


fact,  a  larger  and  more  ponderous 
weapon  than  could  be  borne  within  the 
limits  of  the  usual  service  torpedo,  big 
as  they  have  grown  to  be.  However,  here 
is  where  the  metallurgist  unconsciously 
paved  the  way  for  the  new  torpedo.  The 
gun  in  the  Davis  weapon  is  made  of 
vanadium  steel,  and  this  composition  fur- 
nishes all  of  the  needful  strength  in  com- 
bination  with   remarkable   lightness:   in 


DIAGRAM  OF  THE  REGULAR  WHITEHEAD  TORPEDO,  SHOWING  THE  GUN-COTTON 

CHARGE  IN  ITS  HEAD. 

KW  torpedo.  Ibe  Davli.  doea  not  oae  this  Kon-cotlon  head.    The  Whitehead  torpedo  is  pot  neceiurilr  fatal  t 
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sufficient  remairmg  velocity  to  carry  it 
through  the  ot  posing  steel  and  into  the 
craft's  vital  interior,  where  it  could  burst 
into  many  pieces  and  spread  havoc.  In 
order  that  the  shell  may  do  this,  it  carries 
what  is  known  as  a  delayed-action  fuse, 
which  withholds  the  ignition  of  the  burst- 
ing charge  until  a  definite  interval  of  time 
has  passed.  To  a  layman  a  fiftieth  or  a 
hundredth  of  a  second  is  meaningless,  but 
to  the  ordnance  engineer  it  is  an  appre- 
ciable period. 

It  was  only  a  few  years  ago  when  the 
maximum  effective  range  of  the  torpedo 
was  something  like  1,800  yards — the 
attacking  craft  had  to  get  that  close  to 
her  objective — possibly  in  the  face  of 
searchlights  and  the  withering  blast  from 
a  battery  of  quick-firing  guns.  Today, 
thanks  to  improvements  in  the  motive 
power  and  the  superheating  of  the  com- 
pressed air  impulse,  torpedoes  have 
accredited  ranges  all  the  way  from  4,000 
to  7,000  yards — rumor  being  responsible 
for  a  possible  range  of  even  10,000  yards 
in  the  latest  of  European  torpedoes.    Now 


brief,  makes  the  gun-torpedo  practicable. 
In  an  ordinary  gun,  vanadium  steel 
would  not  do  because  it  would  soon  be 
damaged  by  the  intense  heat  of  the 
powder  gases — that  being  one  of  the 
penalties  of  using  this  alloy;  but  a  tor- 
pedo in  time  of  war  is  expected  to  oper- 
ate only  once,  so  the  life  limit  of  this  new 
steel  does  not  concern  Commander  Davis, 
provided  the  gun  can  do  its  work  well 
when  it  makes  its  single  attack. 

In  foreign  navies,  it  is  the  wellnigh 
universal  practice  to  further  safeguard 
their  ships  from  torpedoes  by  lowering 
defense  nets.  These  nets  are  held  off 
from  the  sides  of  the  ships  by  means  of 
booms,  their  meshes  are  fashioned  of 
tough  metallic  links,  and  they  are  gen- 
erally sufficient  to  halt  the  torpedo  in  its 
flight  and  to  cause  it  to  explode  at  arm's 
length,  so  to  speak,  where  it  can  do  but 
little  if  any  damage.  Now  the  same  net- 
ting would  also  cause  the  Davis  torpedo 
to  function,  i.  e.,  the  gun  would  be  fired 
and  the  explosive  shell  expelled,  but  the 
subsequent  effects  would  be  quite  differ- 
ent from  those  of  its  usual  rivals.  The 
projectile  would  easily  pass  through  the 
torpedo  netting,  traverse  the  intervening 
water,  and  strUce  the  bottom  plating  with 
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the  further  a  torpedo  can  rii 
fair  likelihood  of  success  the  w 
ships  must  remain  to  avoid 
menace — relying  then  upon  gu 
to  damage  tne  foe. 

An  eight-inch  armor- 
piercing  shell  at  2,000  yards 
would  be  able  to  perforate 
abattleship's  casemate 
armor  eight  inches  thick, 
but  would  not  have  enough 
velocity  left  to  pierce  the 
protective  deck  lying  over 
the  vitals.  Two  thousand 
yards  is  an  improbably 
short  battle  range.  Most  of 
the  next  great  sea  fights 
will  be  settled  virtually 
before  the  opponents  get 
closer  than  5.000  yards.  On 
the  other  hand,  the  gun- 
torpedo  can  reach  its  mark  ckops  Pectio 
where   the  eight-inch   rifle  Tobpew 

would  be  useless,  and,  once 
in    touch    with    its    target, 
could    do    untold    damage. 
Instead  of  firing  at  the  enemy  at  a  dis- 
tance, it  is  like  placing  a  pistol  against  his 
temple  before  pulling  the  trigger. 

Recent  tests  of  the  Davis  gun-torpedo 
in  the  lower  Chesapeake  Bay  have  amply 
emphasized  the  possibilities  of  this  inven- 
tion. The  first  time,  the  torpedo  sent  its 
projectile  through  and  through  the 
target,  the  target  representing  the  cross- 
section  of  a  vessel  with  inner  and  outer 
bottom  plating  and  three  interposing 
bulkheads  of  tough  steel.  The  shell  ex- 
ploded in  the  water  on  the  far  side  of 
the  tai^et.  The  next  test  consisted  in 
the  torpedo  assaulting  the  side  of  the 
target  which  had  an  outside  protection 
of  armor  plate.  The  shell  burst  when  it 
hit  this  plate  and  did  not  penetrate,  but 
it  wrecked  the  structure  so  much  that  the 
target  sank  shortly  afterwards.  Had  the 
fuse  been  properly  timed,  the  projectile 
would  have  passed  through  the  armor 
and  have  burst  inside  the  structure.  The 
trials  in  the  Chesapeake  were  govern- 
mental repetitions  of  private  tests  which 
had  been  carried  out  successfully  .some 
time  previously. 

The  sea-going  torpedo  boat,  or  tor- 
pedo-boat destroyer  as   it  is  commonly 
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called,  and  the  submarine  are  the  vessels 
designed  purposely  to  use  the  torpedo  as 
their  prime  instruments  of  offense.  The 
destroyer  counts  upon  her  speed  and  the 
cover  of  darkness  to  get  her  close  enough 
to  strike  her  quarry — in  the  daytime  she 
would  invite,  practically,  certain  destruc- 
tion if  she  tried  to  reach  the  foe  in  the 
face  of  modern  rapid-fire  guns.  Here  is 
where  the  submarine  comes  in.  This 
order  of  torpedo  craft  expects  to  do  in 
broad  daylight  what  the  destroyer  hopes 
to  do  under  a  cloak  of  fog  or  the  gloom 
of  night.  In  either  case  the  Davis  gun- 
torpedo  adds  immeasurably  to  their 
potential  powers  of  doing  harm,  giving 
the  defense  a  heavier  burden  to  bear  and 
increasing  the  tax  upon  the  nerves  of  the 
personnel. 

This  new  weapon  has  robbed  the  en- 
veloping water  of  a  vast  measure  of  its 
protective  value,  has  made  the  submarine 
gun  more  dangerous  than  the  biggest 
cannon  now  carried  aboveboard,  and 
completely  upsets  the  prevailing  schemes 
for  under-water  defense  against  the  tor- 
pedo. Truly  this  is  revolutionary;  and 
well  may  we  ask  the  question,  What  is 
coming  next? 


AN    ARCHITECT'S   DESIGN   OF  THE  PROPOSED  NEW 
HOME  FOR  OUR  PRESIDENTS.  ON  MOUNT  FAL- 
CON. FIFTEEN  UlLES  FROM  DENVER. 


NEW    SUMMER    HOME    FOR    OUR 
PRESIDENTS 

By 
ROBERT    H.    MOULTON 


THE  citizens  of  Colorado  have 
started  a  campaign  to  provide 
for  the  President  of  the 
United  States  a  summer  home 
,in  that  state.  The  plans, 
which  have  already  heen  completed,  call 
for  a  veritable  palace  of  most  original 
and  picturesque  design,  the  like  of  which 
does  not  exist  in  this  country.  It  will 
take  rank  with  any  of  the  existing  palaces 
of  European  monarchs.    The  idea  orig- 


inated with  John  Brisben  Walker,  and  a 
committee  of  prominent  Colorado  men  is 
now  in  charge  of  the  movement. 

The  proposed  home  is  on  Mount  Fal- 
con, fifteen  miles  from  Denver,  in  the 
front  range  of  the  Rockies.  It  is  planned 
to  make  the  gift  a  token  from  the  people 
of  Colorado,  and  contributions  are  now 
coming  in  from  all  over  the  state.  The 
fund  was  started  by  subscriptions  from 
leadit^   bankers   and   business   men   in 


VIEW  FROM   MOUNT  FALCON  TO  THE  NORTHWEST. 


Denver.  Ground  has  already  been  broken 
and  it  is  hoped  the  building  may  be  con- 
structed in  time  for  next  summer. 

President  Taft  when  apprised  of  the 
summer  home  plan,  expressed  the  opinion 
that  no  locality  could  offer  finer  natural 
attractions  for  such  a  structure. 

The  proposed  house  will  be  unique  in 
many  ways  and  exceedingly  attractive. 
The  plans  as  prepared  by  Architect 
James  B.  Benedict  call  for  a  noble  and 
massive  structure  of  gray  granite,  con- 
trasting with  the  natural  setting  for  the 
building.  The  house  will  provide  ample 
room  for  the  President's  attendants.  Au- 
tomobiles would  bring  the  summer  capital 
within  forty  minutes  of  Denver. 

The  view  that  the  site  of  the  building 
commands  is  its  strongest  feature,  and 
it  is  this  that  was  strongly  urged  in  mak- 
ing a  choice  of  sites.  Among  all  the  won- 
derful and  beautiful  scenic  spots  within 
a  short  distance  of  Denver,  Mount  Fal- 


con stands  preeminent.  Its  magnificent 
rocks  are  softened  by  lichens.  Night  and 
morning  on  the  mountain  are  like  the 
beginning  of  creation ;  it  is  so  different 
from  the  rest  of  the  world  that  it  seems 
as  if  one  were  in  a  fairyland  of  color. 
A  hundred  tiny  lakelets  of  quicksilver 
come  into  view  as  the  sun  rises  over  the 
limitless  plains  to  the  east,  and  at  even- 
ing these  change  to  turquoise,  or  rose 
color,  or  emerald  as  the  sky  may  reflect. 
From  the  north  terrace  of  the  moun- 
tain, upon  which  the  drawing  room  and 
library  will  open,  the  steep  mountain  side, 
wooded  with  pines,  drops  down  two  thou- 
sand feet  into  the  rushing  waters  of  Bear 
Creek ;  to  the  south,  seventy-five  miles 
away,  is  Pike's  Peak.  Denver  lies  fifteen 
miles  away  to  the  northeast.  When  a 
passing  cloud  covers  the  city  with  its 
shadow,  the  plains  seem  barren  of  houses. 
Then  suddenly  the  sunlight  pierces 
through,  and  a  great  city  stands  revealed. 


By 
FRANCIS    B.    ATKINSON 

if  Uh  Committee  on  OiguiutioD 


COMHITTBB  ON  ORGANIZATIOH. 

Mrs.  M.  S.  Grainger,  President  Illinois  Federation  of  Women's  Qubs ;  Arthur  G.  Graham, 
President  Small  Park  and  Play  Ground  Association,  Evanston ;  Mrs.  J,  H.  Jaffray,  Vice  Presi- 
dent Cook  County  Uagiie  of  Women's  Clubs;  Dr.  Rachel  Hickey  Carr,  4810  Uke  Ave.,  Chi- 
cago; Mrs.  Harriette  T.  Treadwdl,  Chairman  Social  Committee  Chicago  Equal  Suffrage 
League,  formerly  President  Chicago  Teachers'  Federation ;  Francis  B.  Atkinson,  Secretary ; 
John  Fitipatrick,  President  of  Chicago  Federation  of  Labor;  Mrs.  Harry  S.  Hyman,  Chair- 
man Program  Committee  Illinois  Federation  of  Women's  Clubs;  Mrs.  George  Vosbrink,  Vice 
President  for  the  First  District,  Illinois  Federation  of  Women's  Clubs ;  Mrs.  Freeman  Brown, 
President  Cook  County  League  of  Women's  Clubs;  Miss  Jennie  F.  W.  Johnson,  President 
South  Side  Equal  Suffrage  League;  Mrs.  M.  S.  Hartshorn,  Chairman  Woman's  Party  of 
Cook  County;  Mrs.  C.  E.  Clifton,  President  Woman's  Oub  of  Evanston;  E.  R.  Prilchard, 
Secretary  Chicago  Health  Commission;  Mrs.  E.  L  Bay,  President,  Mrs.  H.  R.  Rtsinger,  Re- 
cording Secretary,  Woodlawn  Woman's  Club;  Mrs.  Thomas  H.  Hall,  President  Millard  Ave- 
nue Woman's  Club;  Rev.  A.  E.  Bartlett,  Church  of  the  Redeemer,  Chicago;  Miss  J.  Macklin 
Beattie,  President  Canal  Zone  Federation  of  Women's  Clubs,  Ancon,  Isthmus  of  Panama; 
Mrs.  S.  P.  Johnson,  President  New  Mexico  Federation;  Mrs.  Julian  Heath,  Chairman  Com- 
mittee on  Household  Economics,  City  Federation  of  Women's  Clubs  and  President  House- 
wives' League,  New  York  City ;  Mrs.  L.  G.  Wheeler,  Corresponding  Secretary  WiS' 


MRS.  JULIAN  HEATH,  Presi- 
dent of  the  New  York  House- 
wives' League,  is  one  of  the  new 
and  enthusiastic  members  of  the  Feder- 
ated Marketing  Clubs.  The  league  of 
which  Mrs.  Heath  is  the  head  was 
formed  under  the  auspices  of  the  Com- 
mittee on  Home  Economics  of  the  New 
York  Federation  of  Marketing  Clubs — 
which  has  165,000  members. 

The  plans  of  the  league  are  similar  to 
those  of  the  Federated  Marketing  Clubs, 
which  Mrs.  Heath  so  warm- 
ly endorses: 

"Your  |>apers  have  been  care- 
fully considered  by  me  and  also 
by  our  Central  Council.  All  arc 
enthusiastic  in  regard  to  your 
scheme.  It  is,  I  believe,  a  step 
beyond  what  we  are  undertak- 
ing and  which  our  work  will 
educate  for.  I  want,  now,  to 
catch  every  buyer  and  make  her 
realize  her  power  and  responsi- 
bility. 1  can  help  you  here  in  the 
East  and  shall  be  glad  to  do  so." 
Since  the  relation  of  the 
Federated  Clubs  plan  to  the 
dealer  is  one  of  its  most 
practical  features,  it  is  with 
satisfaction    that   this   com-  urj,  j^u 


munication  from  the  President  of  one  of 
the  State  Federations  of  Women's  Clubs 
is  given : 

"My  husband  is  in  the  mercantile  business 
and  the  proposed  methods  of  distribution 
through  local  houses  is  of  considerable  per- 
sonal interest  to  us,  I  shall  be  glad  to  assist 
in  the  establishment  of  such  an  organization 
and  believe  that  it  will  be  highly  beneficial. 
If  I  can  serve  you  on  committee  or  otherwise, 
please  command  me." 

Similar  expressions  of  approval  have 
been  received  from  both  wholesale  and 
retail  grocers  and  food 
manufacturers.  The  Presi- 
dent of  one  of  the  trans-con- 
tinental railroads,  says : — 

"Your  plan  is  not  only  based 

'  on    sound    business    principles, 

but  it  seems  to  me  to  be  a  great 

humanitarian     movement.      We 

believe  that  one  of  the  most  im- 

I       portant    functions    of    our    own 

I      work    is    lo    teach    the    farmer 

I      how    to    make    more   profit    by 

being    a    better    business    man. 

I      As   I  understand  it,  your  plan 

'      proposes     to     accomplish     the 

same  object  for  the  business  of 

the    household    and    I    am    sure 

that  the  farmers,  as  well  as  the 

H  Heath.  railroads,  will  be  with  you." 
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IT  is  difficult  for  a  man  to 
be  an  inspector  witiiout 
looking  the  part.  The  re- 
sult is  that  as  soon  as  an  in- 
spector of  weights  and  meas- 
ures appears — which  is  not  Beware  on 
often  as  there  are  few  in-  Boi 

spectors  in  proportion  to  the  ^"' 

ground  to  be  covered — most 
of  the  various  instruments  of  decep- 
tion can  be  readily  removed  until 
he  goes  away.  Moreover,  few  cities 
have  any  weight  and  measure  in- 
spectors. 

Even   without   such   inspection,   pn 
ably  not  one  grocer  in  a  thousand  woi 
cheat  in  his  weights  and  measures  if  ci 
sumers,  in  any  organized  and  systems 
way,    would    protect    the    honest    n 
against  the  competition  of  the  dishont 
Under  present  conditions,  one  dishon 
grocer  in  a  neighborhood  almost  compcis 
all  the  other  grocers  to  practice  similar 
dishonesty   and   to   offer   fictitious   bar- 
gains based  on  these  short  weights  and 
measures. 

Wherever  there  is  a  sufficiently  large 
group  of  buyers  in  a  given  district  in  any 
city  or  community  to  warrant  the  estab- 
lishment of  a  local  office,  Marketing  Club 
members  will,  in  addition  to  reduction  in 
prices  and  insurance  of  quality,  be  in- 
sured honest  weights  and  measures  in 
dealing  with  all  grocers  distributing  for 
members.  Scales  and  measures  will  be 
subject  to  inspection  by  inspectors  em- 
ployed by  the  Marketing  Clubs.    As  an 


^^^^^^^    anc 


additional  check  on  dishonesty,  all  re- 
ports of  short  weights  made  to  a  local 
office  will  be  immediately  disseminated  to 
all  club  members  dealing  with  grocers  in 
that  district. 

WILL  THE  PARMER  STAND  BT  US  ? 
The  Secretary  of  a  Chicago  Labor 
Union  writes :  "When  the  Chicago 
Labor  Unions  ran  a  co-operative  store, 
the  commission  men  overbid  them  with 
the  farmers  and  cut  off  their  sources  of 
supply.  What  are  you  going  to  do  about 
that?" 

To  protect  both  the  farmer  and  the 
consumer,  it  is  necessary  to  enter  into  a 
written  contract.  This  is  the  way  the 
Middleman  deals  with  the  farmers,  the 
creameries  and  other  food  product  s 
and  he  is  perfectly  right  in  doing  so. 
When  it  comes  to  standing  by 
one  another,  isn't  the  consumer 
as  much  to  blame  as  the  pro- 
ducer ;  being  always 
ready  to  desert  i  man 
who  has  reduced  prices, 
for  some  large  com- 
petitor who  temporarily 
reduces  them  still  more? 


Place  a  sample  of  but- 
two  or  three  times  the 
of  a  pea,  on  a  large 
in  over  an  ordinary  gas 
p  or  burner.  Good  fresh 
er  will  boil  quickly  and 
tly,     producing     a     num- 
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ber  of  small  foamy  bubbles.     Imitation 
butter  will  crackle  and  sputter,  making  a 
noise  very  similar  to  that  caused  by  the 
placing  of  a  green  stick  on  a  hot  fire. 
POODS  TESTED  AT  WES'mELD. 

In   this  department,  in  the  February 
issue,  was  published  a  list  of  foods  tested 
and  found  pure  by  Professor  Allyn  and 
his  pupils  at  the  State  Normal  School, 
Westfield,  Mass.     Following  is  a  list  of 
additional  foods 
which   were  found 
free  from  adulter- 
ants: 

Salad  J  and  Condi- 
ments for  Salads: 
DowninB  Taylor  Co., 
Springfield,  Mass.: 
Forest    Park    Shrimp.  **"" 

A.  Colburn  Co.  Phil- 
adelphia, Pa. :  cay- 
enne, black  pepper,  white  pepper,  cinna- 
mon, clove,  ginger,  mace,  mustard,  nutmeg. 
Louis  DeGroff  &  Son,  New  York  City :  ( Health 
Brand)  black  pepper,  cinnamon,  cloves,  mus- 
tard, ginger.  B.  Fisher  &  Co.,  New  York 
City :  black  pepper.  Francis  H.  Leggett,  New 
York  City:  (Premier  Brand)  black  pepper, 
white  pepper,  ginger,  mace,  pickling  spice,  all- 
spice, cinnamon.  Seaman  Brothers,  New  York 
City:  La  Rose  Blanche  Olive  Oil.  Nice. 
France.  Beri  Olive  Oil.  W.  A.  Castle.  Spring- 
field. Mass.:  Castle's  Olive  Oil.  California 
Olive  Growers'  Association :  Sylmar  Olive  Oil. 
Heinz  Preserving  Co..  Pittsburg,  Pa. :  Heinz 
Olive  Oil.  Francis  H.  Leggett,  New  York 
City;  Premier  Olive  Oil.  Beechnut  Packing 
Co.,  Canajoharie,  New  York :  Beechnut  Vine- 
gar. Nicelle  Packing  Co.,  New  York  City: 
Nicelle  Olive  Oil  Heinz  Preserving  Co., 
Pittsburg,  Pa. :  Cider  Vinegar,  Malt  Vinegar, 
Pickling  Vinegar. 

Flour:  W.  F.  Fletcher.  Southwick,  Mass. : 
graham  flour,  rye  flour,  buckwheat  flour. 
Johnson  Educator  Food  Co.,  Boston.  Mass. : 
Dr.  Johnson's  Educator  Flour.  Washburn- 
Crosby  Co..  Minneapolis,  Minn,:  Gold  Medal 
Flour.  Hecker -J ones-Jewell  Milling  Co.,  New 
York  City:    Hecker's  Flour. 

Baking  Powders:  Royal  Baking  Powder 
Co.,  New  York  City.  Price  Baking  Powder 
Co..  New  York  Cily  and  Chicago:  Cream 
Baking  Powder.  Qeveland  Baking  Powder 
Co.,  NtfW  York  City :  Cleveland  Superior 
Baking  Powder.  Rumford  Chemical  Works, 
Providence,  R.  I.:    Rumford  Baking  Powder. 


Boil^  QUICELV.  OLKOHABGAHINH 
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tant  service  in  the  campaign   for  pure 
food  says: 

Lowering  the  cost  of  living  and  also 
improving  the  quaHty  of  living  is  the  ob- 
ject of  a  plan  started  in  Illinois  along 
lines  that  are  certainly  of  interest.    The 
Federated   Marketing  Clubs,  an  organ- 
ization  now   in  the  preliminary  stages, 
has   made   an   investigation   covering   a 
period   of   about   six   months,   and   has 
reached  the  conclusion  that  the  quality 
of    food    generally 
sold  is  worse  than 
is  known,  and  that 
prices  are  from 
fifty    to   one   hun- 
dred  per   cent,    at 
times  even  five  hun- 
dred   per    cent, 
higher    than    they 
would  be  if  distri- 
bution were  properly  organized.    It  does 
not  blame  the  middlemen,  who  also  suffer 
from  our  present  system  and  desire  a 
change. 

The  organization  intends  to  look  into 
the  quality  of  foods  made  by  various 
manufacturers  and  dealers,  and  to  invite 
bids.  It  wishes  not  only  to  determine  the 
quality  of  food,  and  to  aid  in  establish- 
ing reasonable  prices,  but  to  increase  the 
legitimate  profits  of  producers  and  dis- 
tributors and  to  co-operate  with  growers 
in  providing  markets  for  country  produce 
which  now  goes  to  waste. 

Distribution  is  possibly  the  biggest 
problem  of  our  day,  and  something  along 
the  lines  of  this  Illinois  idea  will  ulti- 
mately come  to  pass. 


PROTESTS  IN  BEHALF  OP  THE  CANNERS. 

Frank  H,  Gorrell,  Secretary-Treas- 
urer and  Director  of  Publicity  of  the 
National  Canners'  Association  quotes  the 
following  from  my  address  before  the 
Cook  County  League  of  Women's  Clubs 
in  which  the  Marketing  Club  Plan  was 
first  made  public: 

"When  you  buy  canned  foods  you  have  no 
idea  what  you  get.  It  may  be  pure  but  it  may 
also  be  filled  with  enough  poison  to  cause 
illness  and  even  death." 

Nothing  of  the  kind  was  said  but  I 
am  glad  of  the  opportunity  of  giving 
space  to   Mr.   Gorrell's   account  of  the 


A    recent   issue   of   Collier's   Weekly     purposes  and  attitude  of  his  Association 
which  itself  has  performed  such  impor-     on  the  canned  food  question.     He  states 
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that  his  organization  stands  for  the  Pennsylvania  State  Grange  which  is  at- 
abolishment  of  chemical  preservatives  tempting  to  bring  into  one  organization, 
and  was  one  of  the  first  to  file  a  protest     the  producer,  the  city  consumer  and  the 


with  President  Taft  against  the  removal 
of  Dr.  Wiley. 

That  so  many  important  canners  out 
of  the  2,000  and  odd  in  this  country  have 
been  organized  for  the  purpose  of  co- 
operating with  public  officials  in  insuring 
pure  canned  goods  is  a  very  hopeful  sign 
of  the  times,  but  that  there  is  neverthe- 
less need  of  an  organization  of  consum- 
ers to  protect  themselves ;  that  without 


retail  grocer.  Druggists  and  other  retail 
merchants  as  well  as  grocers  are  eligible 
to  membership  in  the  organization.  Each 
group  is  required  to  pay  to  the  Association 
a  percentage  of  its  gross  receipts  varying 
from  6%  for  grocers  to  15%  for  drug- 
gists. The  fund  is  divided  into  six  parts, 
four  of  which  are  put  aside  for  distribu- 
tion among  consumers,  one  to  be  spent 
for  advertising  and  one  for  administra- 


such  an  organization,  no  public  inspec-     tton  and  operating  expenses.    Profits  are 
tion    or   combination   of   manufacturers     to  be  divided  among  consumers  accord- 


can  ever  effect  this  purpose, 
is  shown  by  the  next  remark 
in  Mr.  Gorrell's  letter: 

"Working  on  these  lines  (in 
support  of  Dr.  Wiley)  we  have 
incurred  the  enmity  of  all  manu- 
facturers  of   chemical   preserva- 


ing  to  purchases,  after  the 
plan  of  the  English  Whole- 
sale Societies.  Work  is  at 
present  being  done  among 
New  York  City  consumers 
and  a  large  number  of  mem- 
bers are  said  to  have  been 
enrolled. 


That  there  are  not  only 
manufacturers  of  chemical 
preservatives  but  canners 
who  jse  them  there  is  ample 
evidence  not  only  in  the  re-  Mrs.  Bleecker  Bangs,  of 
peated  judgments  against  400  Lafayette  Ave.,  Brook- 
manufacturers  of  canned  lyn,  has  formed,  with  a  half 
goods  for  the  use  of  such  ^n  Unsafe  Packagf..  dozen  of  her  neighbors,  a 
preservatives  but  still  Bio»n  oui  ai  the  top  by  the  marketing  club  for  which  she 
stronger  testimony  as  the  re-  "'^'^"iSibrn'Seant*'"'  does  the  purchasing  and 
suit  of  private  investigations.  saves  from  33J^  to  50  per 
These  have  not  encountered  the  difficul-  cent.  At  present  the  club  handles  only 
ties  of  public  inspection  which  are  always  staple  articles  like  butter,  eggs,  rice,  jams, 
inevitable  and  with  which  we  are  all  so  canned  and  bottled  goods  and  produce. 
familiar.  Later,  tea,  coffee,  ham  and  bacon  are  to 

Never   buy  canned   goods   that   have  be  added.     In  a  club  conducted  on  this 

bulged  out  at  either  top  or  bottom  (as  plan  it  is  necessary  that  the  members 

shown  in  the  illustration).    These  goods  live  close  to  each  other.     Every  Friday 

have  either  been  improperly  canned  or  evening,  the  members  of  the  club  meet 

contain  foreign  elements;  and  decay  has  and  leave  their  lists  with   Mrs.   Bangs. 


begun  to  generate  gas. 

CO-OPERATIVE  HOVBHBNTS. 
The  Peimi7lTaiiIa  Gruge  Enterprlte 
One  of  the  most  ambitious  undertak- 
ings in  the  co-operative  line  is  that  of  the 


She  goes  to  the  wholesale  grocery  and 
produce  district  about  8  o'clock  in  the 
morning,  because  the  groceries  have  by 
that  time  supplied  their  wants  and  she 
can  pick  up  genuine  bargains  for  the 
members  of  the  club. 


PLAN  AND  PDItPOSE  OP  THE  FEDERATED  HARKETmO  CLUBS. 

The  Plan  provides  for  the  fonnatlon  of  local  clubs  and  their  amilatlon,  under  tie 
name  o(  The  Federated  Marketing  Clube,  through  a  general  organisation  simliar  in 
character  to  the  General  Federation  of  Women's  Clnbs. 

The  Purpose  le  to  reduce  prices  by  collective  buying  through  purchasing  agents, 
warehousing,  etc.;  to  Insure  purity  and  honest  weight  by  a  system  of  Inspection  under 
direct  control  of  the  Clube;  to  provide  a  market  for  home  food  Industries  of  the  farm 
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and  city;  and  to  furnish  a  means  of  communication  between  farmers  and  other  producers 
who  wish  to  quote  prices  to  groups  of  city  consumers. 

Membership  involves  no  expense.  There  is  no  membership  fee  and  the  annual  dues 
of  $1.60»  which  are  to  be  devoted  to  the  expenses  of  promotion  and  publicity,  are  to  be 
deducted  from  dividends  on  purchases  provided  for  under  a  system  similar  to  the  divi- 
dend plan  of  the  Wholesale  Societies  of  England. 

Even  a  single  member  in  any  city  or  community,  where  a  local  club  has  not  yet  been 
formed,  can  have  goods,  inspected  under  the  Marketing  Club  System,  delivered  through 
a  local  grocer. 

Distribution  is  to  be  made  under  contract  through  retail  grocers.  Grocers  can  also 
purchase  of  the  Marketing  Clubs  on  their  own  account. 

Marketing  Club  Literature:  Marketing  Club  literature  w411  be  mailed  on  request 
addressed  to  the  Secretary  of  the  Committee  on  Organization,  4937  Vincennes  Ave., 
Chicago.    Send  also  the  names  of  friends  who  would  be  interested. 


Proverbs 


^  Cleanliness  Is  a  fine  life-preserver. 

^  Among  the  blind  the  one-eyed  is  king. 

^  A  man  cannot  tell  for  whom  he  Is  hoarding. 

^  According  to  your  purse  govern  your  mouth. 

^  A  handful  of  good  life  is  better  than  a  bushel 
of  learning. 

<f  Crows   are   never    the  whiter  for  washing 
themselves. 

<|f  A  morning  sun,  and  a  wine-bred  child,  and  a 
Latin-bred  woman  seldom  end  well. 


L 


COOKING    IN    PAPER    BAGS 


IT  took  Nicolas  Soyer,  late  chef  of 
the  Brook's  Club,  London,  whose 
name  has  now  become  an  interna- 
tional household  word  in  connection 
with  his  paper  bag  system  of  cook- 
ing, fifteen  years  to  make  the  art  so  sim- 
ple that  it  could  easily  be  learned  even 
by  mere  beginners  in  the  art  of  cooking. 
Professional  culinary  artists  know  that, 
in  cooking,  it  has  long  been  the  custom 
to  wrap  small  articles,  such  as  fish,  in 
paper.  This  is  called,  treating  them  en 
papillottes.  One  day,  when,  as  chef  to 
the  Dowager  Duchess  of  Newcastle, 
M.  Soyer  had  covered  a  piece  of  fish 
with  foolscap  and  told  the  kitchen  maid 
to  add  the  sauce,  she  put  in  too  much. 
Presently  the  paper  vessel  began  to 
bubble  and  then — 
Pouf! 
The  paper  vessel  had  exploded. 


With  the  swift  action  of  an  artist,  this 
was  no  sooner  thought  than  tried ;  some 
meat,  some  vegetables  and  a  little  water 
were  placed  in  an  envelope  on  an  iron 
shelf  in  the  oven.  Again  an  explosion, 
again  the  burning  of  paper,  again  the 
food  deliciously  cooked  and  tender,  but 
still  tasting  of  the  paper  as  it  had  done 
before.  It  seemed  that  the  difficulties 
were  un  surmount  able — that  the  taste  of 
the  paper  would  always  remain. 

Then  for  three  years  M.  Soyer  stopped 
putting  things  in  paper  bags,  but  he  put 
the  idea  away  in  his  head,  where  it  sim- 
mered. Meanwhile  he  had  entered  into 
the  employment  of  Sir  Herbert  Naylor- 
Leyland.  It  occurred  to  him,  one  day, 
that  he  would  try  again.  This  time  it 
was  chicken  with  rice.  At  the  proper 
time,  out  of  the  oven  it  came  with  a 
lovely   golden 


dauRer  ol  the  b»r't  buratinE  will  be 
meUiMl  oi  cooking  in  Ihe  ofei 
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as  you  could  imagine — but  still  the  taste 
of  paper.  Again  a  temporary  abandon- 
ment of  the  idea  until  many  years  later 
when  M,  Soyer  saw  in  a  London  news- 
paper that  Herr  Lampert,  a  Frankfort 
chef,  was  in  London  with  a  special  oven 
for  paper  bag  cookery;  and  the  news- 
paper told  what  wonderful  things  Herr 
Lampert  had  done. 

"This  will  never  do"  said  tl 
Frenchman,     his    patriotism 
and  pride  at  once  aflame. 
So    he    promptly    sent    a       / 
"challenge"  to   his  Ger-       It 
man    rival — w  e  a  p  o  n  s,      II 
paper   bags.     The   three     |l 
judges   before  whom  the     H 
"duel"  was  fought  at  the     ' 
National  School  of  Cookery 
in  Buckingham  Palace  Road, 
gave   the    decision    to    thi 
Frenchman.    He  cooked  eleven  Rg„g^|^Q  ■^„, 
dishes  and  every  one  was  done   thk  Bag  An 
to  a  turn ;  but  there  was  one 
judge  who  was  not  satisfied — M.  Soyer 
himself,  for  there  was  still  a  flavor  of 
paper  in  the  food.    The  thing  to  do  was 
to  find  a  kind  of  paper  that  would  stay 
on  its  side  of  the  fence — so  to  speak ;  so 
M.  Soyer  worked  on  the  idea  all  day  in 
the  kitchen  at  the  Brook's  Club,  as  cir- 
cumstances offered,  and  took  the  idea  to 
bed  with  him  when  he  went  home.     It 
was   a   troublesome   bed-fellow,   as   the 
ideas  of  geniuses  are  apt  to  be. 

"I  could  not  rest  in  my  bed"  says  M, 
Soyer  in  his  little  book  of  directions  for 
the  housewife,  "and  I  often  had  to  get  up 
at  two  o'clock  in  the  morning  in  order 
that  I  might  put  my  paper  bag  to  some 
fresh  test," 

Persistence  and  years  of  experience  in 
cooking  finally  solved  the  puzzle.  A 
paper  bag  was  produced  that  any  house- 
wife can  use  successfully ;  and  as  a  result 
the  subject  of  paper  bag  cookery  is  at- 
tracting attention  almost  as  great  as  that 
of  the  cost  of  living  and  the  wholesome- 
ness  of  food,  to  which  it  is  so  closely 
related.  Here  are,  in  brief,  the  merits 
of  paper  bag  cookery: 

Dish  washing  is  reduced  to  a  mini- 
mum— with  paper  bags  there  are  no  pots 
or  pans  to  clean. 

Expert  cooking  with  reference  to  a 
long  list  of  foods  which  has  hitherto  been 
the  luxury  of  the  rich  is  now  equally  the 


privilege  of  the  poor  and  within  the  skill 
of  any  ordinary  cook. 

No  special  kind  of  stove  or  oven  is 
required.  All  that  is  needed  in  addition 
to  the  ordinary  oven  is  a  broiler  and  the 
paper  bag.  The  use  of  the  broiler  is  ex- 
plained in  M.  Soyer's  book. 

The  advantages  of  paper  bag  cooking 
over  the  ordinary  boiling 

kand  baking  processes  are 
that    it    prevents     food 
from  shrinking  and  from 
losing  its  natural  flavor 
— an    important    result, 
whether  one  is  consider- 
ing the   pocketbook  or 
the  palate. 
Many  women  who  would 
like  to  cook  and  experiment 
'ith    new    dishes    are    kept 
m  doing  so  by  the  dislike  of 
Food  from  '^^  smell   of  cooking  or   the 
tR  cooKLNc   headaches  caused  by  the  heat 
of   the   range,   the   dislike  of 
handling  greasy  pots  and  pans,  and  so  on. 
Others  cannot  spare  the  time  from  their 
usual     cooking     and     other     household 
duties.     With  the  paper  bag  system  all 
of  these  obstacles  are  removed. 

The  system  especially  commends  itself 
to  those  who  have  kitchens  in  small  flats 
where  there  is  little  space  for  pots  and 
pans.  It  is  also  just  the  thing  for  women 
living  in  single  rooms,  such  as  teachers, 
stenographers  and  clerks.  With  the 
paper  bag  system  they  can  cook,  for 
themselves,  a  simple  and  satisfactory 
meal  in  half  an  hour  and  have  nothing  to 
wash  but  a  plate  and  other  necessary 
table  utensils. 

The  paper  bag  is  the  foe  of  the  mi- 
crobe. The  microbe  has  no  resting  place. 
After  each  meal,  the  bags  in  which  cook- 
ing has  been  done,  are  thrown  into  the 
fire  and  fresh,  clean  bags  are  used  for  the 
next  nieal. 

M.  Soyer's  book  which,  like  the  paper 
bags,  should  be  a  part  of  the  equipment 
of  every  kitchen,  is  a  perfect  cyclopedia 
of  recipes  and  directions  for  cooking 
under  this  system,  M,  Soyer's  experi- 
ence is  too  wide  and  his  reputation  too 
great  to  make  extravagant  claims.  On 
this  point  he  says  (Soyer's  Paper  Cook- 
ery, page  19) : 

"I  do  not  claim  for  the  paper  b^  sys- 
tem that  it  can  cook  everything.     It  is 
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evident  that  tea  must  still  be  made  in  the 
teapot.  Generally  speaking,  we  may 
waive  our  claim  to  have  mastered  the  dif- 
ficulty with  respect  to  soups,  although  I 
have  made  beef  tea  with  excellent  re- 
sults." 

Then  follows  a  short  list  of  eleven 
articles,  including  an  omelette,  which  are 
not  adapted  to  the  paper  bag  system. 

Only  five  directions  are  given  as  to  the 
method  of  handling  the  bags,  but  these 
are  important  although  very  simple  when 
once  you  know  how.  For  example,  says 
M.  Soyer's  Book: 

"Occasionally  a  bag  may  leak  in  which 
event,  it  is  not  necessary  that  the  food 
should  be  emptied  and  transferred  to  an- 
other bag.  Simply  put  the  bag  within 
another." 

Simple  and  easily  followed,  as  these 
directions  are,  their  necessity  is  apparent, 
for: 

"Some  people  have  failed  to  obtain  the 
right  result  and  when  inquiries  have  been 
made,  it  has  been  found  that  food  has 
been  placed  in  a  dish  and  the  dish  placed 
in  the  bag  and  the  bag  placed  on  the 
broiler !" 

An  important  detail  to  be  considered  is 
the  distance  the  bag  should  be  from  the 
oven  floor  or  solid  shelf  in  the  case  of  a 
gas  stove.  This  also  is  fully  explained. 
Each  article  has  its  special  shelf  in  the 
oven :  roasts  and  entrees  on  one,  fish  on 
another,  pastry  on  another,  and  so  on.  If 
one  does  not  follow  these  directions,  re- 
sults cannot  be  obtained,  but  the  direc- 
tions are  exceedingly  simple. 

A  nice  question  arises  as  to  what  to  do 
when  the  heat  declines,  as  it  sometimes 
does  in  any  oven,  and  the  housewife  would 
like  to  know  how  the  food  is  getting  on. 
How  can  she  find  this  out  with  r^ard  to 
food  hidden  in  an  opaque  paper  bag; 
and  isn't  there  danger  of  overcooking  ?  I 
will  not  spoil  the  reader's  interest  in  the 
story  by  giving  the  answer. 

Another   curious   and   important   fact 


about  paper  bag  cooking  is  that  it  is  not 
necessary  to  open  the  oven  door  every 
now  and  then  to  "See  how  the  roast  is 
getting  on." 

Not  only  does  M.  Soyer's  book  give 
full  directions  for  the  use  of  paper  bags 
in  connection  with  all  the  various  lines  of 
cookery  to  which  it  applies,  but  there  is 
a  very  full  list  of  recipes  which  have 
hitherto  been  the  secret  of  the  chef. ' 
These  recipes  cover  fish,  entrees,  poultry, 
roasts,  vegetables,  savories,  sweets,  cold 
meat  cookery,  breakfast  dishes  and  in- 
valid dishes.  The  book  also  contains  ar- 
ticles by  G.  R,  Sims,  Dr.  Charles  Rein- 
hardt,  ("Paper  Bag  Cooking  from  a 
Health  Point  of  View")  and  Mrs.  Alfred 
Prago,  who  in  England  is  famous  not 
only  as  a  writer  on  cookery,  but  as  an 
expert  in  cooking,  whose  reputation 
bears  favorable  comparison  with  that  of 
our  own  Mrs.  Rohrer. 


Desirable  AsBlgnmeiit 

"Is  YOUR  town  doing  anything  in  the  uplift 
way?" 

"Oh,  yes!  We  have  a  committee  appointed 
to  see  all  shows  suspected  of  being  immoral 
and  report  on  them." 

"Good!" 


As  the  Boy  Sees  It 

"Now,  Willie,"  said  the  superintendent's  little 
boy,  addressing  the  blacksmith's  little  boy,  who 
had  come  over  for  a  frolic,  "we'll  play  'Sab- 
bath School'  You  give  me  a  nickel  every  Sun- 
day for  six  months,  and  then  at  Christmas 
I'll  give  you  a  ten-cent  bag  of  candy," — 
Woman's  Home  Companion. 


Starting  Something 


"Now,  my  dear,"  he  absent-mindedly  replied, 
"what's  the  use  of  trying  to  start  a  quarrel  just 
as  we  have  settled  down  to  enjoy  a  quiet 
evening?" — Chicago  Record-Herald. 


"Yes,  a  committee  of  one  thousand." 
"Indeed!    Isn't  that  a — er— rather  large  com- 

"Well,  you  see,  we  couldn't  afford  to  create 
any  hard  feeling,  and  so  we  made  it  large 
enough  to  include  about  everybody."— Li^/>m- 


A  Winner 

"Boy,  take  these  flowers  to  Miss  Berlie 
Bohoo,  Room  12." 

"My,  sir,  you're  the  fourth  gentleman  wot's 
sent  her  flowers  today." 

"What's  that?  What  the  deuce?  W-who 
sent  the  others?" 

"Oh,  they  didn't  send  any  names.  They  all 
said,  'She'll  know  where  they  come  from.'  " 

"Well,  here,  take  my  card,  and  tell  her  these 
are  from  the  same  one  who  sent  the  other 
three  boxes."— Tit-Bils. 


At  the  Y.  M.  C  A. 

"When  I  marry,"  said  the  girl,  "I  am  not 
going  to  marry  a  man  who  drinks,  smokes, 

flays  cards,  or  who  belongs  to  a  club.     Sttll, 
want  him  to  have  a  good  time." 
"Where?"  he  asked. — Ladies'  Home  Joumai, 


A  New  One 

"Look  here,  sir,   I  got  up  to  give   my 
to  that  lady !" 
"That's  all  right,  old  fellow;  she's  my  v 


An  Important  Convcraatlan 

The  Tall  and  Aggressive  One— "Excuse 
me,  but  I'm  in  a  hurry !  You've  had  that 
'phone  twenty  minutes  and  not  said  a  word !" 

The  Short  and  Meek  One— "Sir  I'm  talk- 
ing to  my  wife  I"— Pmrft. 


BLOWING  OFF  StEAM 


An  Old  Spedu 

"What  is  the  name  of  that  species  I  jusi 


shot?"  inquired  the  amateur  hunter. 

"Says  his  name  is  Smith,  sir,"  answered  the 
guide,  who  had  been  investigating.— ffojAing- 
ton  Herald. 


Wisdom 

"Kicking  is  bail  policy.     Behold  the  mule. 


"He  doesn't  want  to  get  anywhere." — Bir- 
aingham  Age-Herald. 


Impossible 

Rastus— "What  yo'  t'ink  is  de  mattah  wif 


Above  Suspicion 

An  aviator  descended  in  a  field  and  said  to 
a  rather  well-dressed  individual :  "Here,  mind 
my  machine  a  minule,  will  you?" 

"What?"  the  well-dressed  individual  snarled. 
"Me  mind  your  machine?  Why,  I'm  a  United 
States  senator!" 

"Well,  what  of  it?"  said  the  aviator.  "I'll 
trust  you." 


Not  Yet 

"Has  anything  ever  been  discovered  on 
Venus?"  asked  the  student  of  astronomy. 

"No,"  replied  the  old  professor,  whose  mind 
had  slipped  a  cog  and  transported  him  into 
mythological  fields ;  "not  if  the  pictures  of  her 
are  authentic." — Chicago  News. 


Doctor — "Oh,  nothing  but  the  chicken  pox, 

Rastus  (getting  nervous)— "I  'clare  on  mah 
honah,  doctah,  I  ain't  been  nowhar  I  could 
ketch  dat !"— Af^rfiVo/  Times. 


Miss  Scribble— "The  heroine  of  my  next 
story  is  to  be  one  of  those  modern  advanced 
girls  who  have  ideas  of  their  own  and  don't 


Bona  Fide  Americanism 

A  SOMEWHAT  unpatriotic  little  son  of  Italy, 
twelve  years  old,  came  to  his  teacher  in  the 
public  school  and  asked  if  he  could  not  have 
his  name  changed. 

"Why  do  you  wish  to  change  your  name? 
the  teacher  asked. 

"I  want  to  be  an  American,  I  live  m  Amer- 
ica now.    I  no  longer  want  to  be  a  Dago." 

"What   American   name   would  you   like  to 

"1  have  it  here,"  he  said,  handing  the  teacher 
a  dirty  scrap  of  paper  on  which  was  wr  ■ 
Patrick  Dennis  McCarty.—Everybody'i. 


Seeing  Is  BellevlnS 

I'm  afraid  you  may  think  we're  giving  you 
a  lot  of  fish  this  week,  old  man,"  said  the 
genial  host,  as  they  sal  down  to  dinner.  "The 
fact  is,  my  wife  has  got  hold  of  what  sounds 
like  a  really  capital  device  for  removing  a  fish- 
bone stuck  in  the  throai,  and  we  want  to  see 
if  it  works," — London  Globe. 


So  Provoklntf 

Clara— "While   I  was  playing  whist  with 
Mrs.   Singleton   last    evenmg,    she   a^ed    me 
what  was  the  trump  at  least  six  times. 
Maude— "Weren't  you  provoked?" 
Claka— T  should  say  so  1    As  if  I  knew !'  — 
Puck. 


THE  OPENING  OF  PEARL  HARBOR  AND  CHANNEL,  HONOLULU.  TO  WARSHIPS  BV  THE  EN- 
TERING OF  THE  U.  S.  CRUISER  CAUFORNIA.  FLAGSHIP  OF  THE  PACIFIC  FLEET. 

On  D«embcr  14. 1911.  after  Icn  years' dredElng,  PeafI  Harbor 
mfdnr  between  Occident  and  Orient.  »a«  lormailj  opened  br  the 
C«*inna.  with  Rcar-Admiral  C.  Thomas  in  command,  f- '■ 


rrcaleat  ■Iratexie  polnia  In  thi 
■Dd  departure  (roD)  the  harbo-  .    ._. 
imand.  thns  realiiine  the  dreams  o(  early  pavisatori.  who  nrarly  ■ 

~"  I  phntoETapb  Bboms  the  Caltfonua  retuniiDE  the  Mltitc  Iron 
doclt. 


GENERATOR  IN  NEW  YORK  CTTY  OF  30.000  HORSEPOWER.  SUFFICIENT  TO  SUPPLY   ALL 

ELECTRICAL  CURRENT  FOR  A  CITY  OF  2S0.(I00  POPULATION. 

Il  has  replaced  leTen  veclical  eniiDet.whicb  were  in  use  up  to  tbe  time  ol  puttlDs  this  hugo  plant  In 


HUGE  POWER 
GENERATOR 

THE  city  of  New 
*  York  makes 
boast  of  possessing 
the  largest  power 
generator  of  its 
kind  in  the  world. 
It  has.  replaced 
s  e  V  en  v  e  r  t  i- 
cal  engines  which 
were  in  use  up  to 
the  time  of  putting 
this  huge  plant  in 
operation. 

This  great  gen- 
erator has  a  ca- 
pacity of  30,000 
horsepower,  suffi- 
cient to  supply  all 
the  current  for 
cities  of  about  250,- 
000  population. 
Alone  it  would  sup- 


ThE  PaSSINC  of  the  I.ONIXIN  HORSE  BuS. 
rfae  last  of  the  Landan    Geneii 
hone  buui  recently  mftde  itgfi 


.  Campany 


*  ply  the  cities  of 
Albany,  Syracuse, 
andUtica.  Its 
power  is  equal  to 
that  of  the  largest 
ocean  liner,  thirty 
of  the  largest  ex- 
press locomotives 
or  a  line  of  horses 
six  abreast  and  ten 
miles  long. 

A  few  years  ago 
the  vertical  engines 
were  the  largest 
ever  put  up,  and 
now  comes  a  single 
machine,  compared 
with  which  they 
look  like  toys. 

The  several  gen- 
erators now  in  use 
in  New  York  have 
a  capacity  of  500,- 
000  horsepower.  At 
the     present     time 
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ire  1,114  miles  t^~  --.-.«-.« — : — 

lains,   feeders,  ] 

cables  in  the  1 

ierground  sys-  i 

m.  These  gen-  ] 

rators    supply  1 

electric  power  i 

for  the  entire  < 

island    of  ] 

Manhattan,  i 

containing  1 

about  22  : 


the  Bor- 
ough of 
;  Bronx,  hav- 
',  40,65  square 
les. 


ELEPHANT 

AND 
YOUNG 

n     IT    is    n  o  t 

Aclcerchimpanw.  -Baldr."  &  ^  "  *  ^  - 

eqaippedu  a  hod  carrier.  ally    knOWH 

that  the  ele- 
phant  very  seldom  breeds  in  captivity. 

In     t  h  p    in-  i;tancps    rpcnrHpi! 


Humboldt  Mohrev  r 

AMERICA  IN  I\RW  YORK'S  ZOOLOGICAL 

He  Is,  quite  conlr;iri>  to  the  usual  niD  o(  monkcrYs.  nice  '.a 

hisPLTMin  and  his  habits.    Ho  livi-a  and  Iccda  apart 

from  (be  other  species  housed  here. 

go  to  Strange  elephants,  while  by  scent 
*■""■  could  easily  track  the  footsteps  of 
r  parents  round    a   oark. 

ibur  of 

eorl  :x- 

it^  er- 


BABY  ELEPHANTS  BORN  IK  CAPTIVmr  ON  SHIPBOARD. 

known  that  elenhanls  only  mn«t  rarclr  eotoe  into  Ihc  world  in  circuits,  iom  o 
ly.    The  little  lellows  herewith  shown  are.  therefore.  objecU  oi  lousiderable  lol 


BEGINNING  AN  EGGSH 
GARDEN 

MUTRIENT  chemical  soluti 
*^   are    commonly    used    in 
biological   laboratories.   Probal 
the  most  popular  one  of  the  kit 
is   that   invented   by    Prof  esse 
Julius  Von  Sachs,  and  suppliei 
in  tablet  form  by  the  Arcadia 
laboratory    at    Sound    Beach, 
Connecticut.     By   the   aid   of 
these  nourishing  tablets  plants 
may  be  grown  in  all  sorts  of 
unpromising    situations    and 
with  few  roots,  because  the 
plant   seems   soon   to   leam 
that    when    chemicals    are 
provided  it  does  not  need  to 
develop  ramifying  roots  to 
search  through  the  soil  for 
the  chemical  constituents  that 
are  needed  for  its  growth. 

One  of  the  most  popular 
methods  of  experimenting, 
especially  by  children  and  by 
nature  study  teachers,  has  been 
the  growing  of  a  variety  of 
plants  from  sawdust  in  egg- 
shells. Holes  about  an  inch  in 
diameter  should  be  made  in  a 
board  or  a  plank,  and  in  them 


gshells  should  be  placed  after  a 
jening  has  been  punched  in  the 
1  of  each  shell.  The  board 
I  be  placed  over  a  pan  or  some 
r  receptacle  to  catch  the  drain- 
Plant  the  seeds  in  the  moistened 
ust  and  keep  them  in  a  warm 
.  When  the  plants  begin  to 
',  wet  the  sawdust  with  the 
tion  either  from  the  original 
)ply  or  from  the  drippings. 
Tiong  the  plants  giving  most 
itisfactory  results  by  this  meth- 
d  may  be  mentioned,  perhaps 
first  of  all  as  the  choice  of  the 
writer,  white  lupine,  sunflower, 
oats,  Indian  corn.  For  a  dec- 
orative climber  the  hairy 
vetch  has  been  found  to  be 
very  satisfactory. 

Six  tablets  should  be  moist- 
ened, and  when  soft  should 
be  crushed  and  stirred  in  a 
quart  of  water.  With  the 
milky  fluid  feed  the  young 
plants.  It  may  be  used  until 
they  reach  maturity.  Plants 
may  be  grown  by  this 
method  directly  in  the  solu- 
iV.GBHATw'idAl"^  tion  or  on  wire  netting  sus- 
pended  over  the  solution,  or 


of  brick,  etc.  or  in  any  similar  material 
through  which  the  roots  may  ramify  in 
darkness. 

Jl 

AIRSHIP  MENACES  HOMES 

DECAUSE  of  his  failure  to  remove  a 
'-'  250-foot  airship  from  a  residential 
neighborhood  in  San  Diego,  Cal.,  the 
inventor,  C,  H.  Tolliver,  is  awaiting  trial 


on  the  charge  of  failing  to  abate  a  nui- 
sance. Health  Officer  Meade  declared 
that  the  vast  amount  of  hydrogen  gas  in 
the  dirigible  was  sufficient  to  blow  up  all 
the  buildings  in  the  vicinity  if  ignited. 
Meanwhile  the  airship  refuses  to  fly,  the 
danger  of  deflating  it  is  too  great  to  be 
feasible  and  the  cost  of  engaging  other 
balloons  to  remove  it  is  so  great  that  the 
inventor  declares  that  he  is  unable  to  pay. 
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THE  CZAR  OF  C 

WHAT  is  declared  tc 
'■  cannon  ever  cast  is 
in  the  Kremlin  Square 
goes  by  the  name  of  th 
nons.  It  weighs  2,400  pi 
from  the  reign  of  Feod 
vitch.  Its  cannon  ball: 
120  puds.  A  pud  is  a  R 
measure  of  weight  equa 
about  thirty-six  pounds. 

FISH 
DOCTORING 

J7ISH    doctoring    is 
'     now  going  on  in 
all  the  large  aquariums 
all  over  the  world. 

For  example,  it  is  now 
known  that  the  diseased 
fresh- water  fish  derives 
marked  benefit  from  a 
brief  stay  in  salt  water 
and  vice  versa.  Such 
treatment,  however,  does 
not  always  suffice. 

At    times    a    surgical 
operation  becomes  neces- 
sary as  in  the  case  of  a 
very     bad     growth 
fungus  about   the  gi 
The    fish    which    has 
been  previously 
placed  in  the  oper- 
ating tank  is  care- 
fully lifted  out  with 
a  net.  The  surgeon 
then  grasps  the  pa- 
tient    firmly     with 
his   left   hand   and 
with  the  scalpel  re-        The 
moves  the   foreign 
substance.   Ab- 
scesses are  also 
lanced,  but  it  is  sel- 
dom  that  this 
proves  successful 
and  is  only  resort- 
ed  to    in    extreme 
cases.    We  must 
here  realize  that  a 
fish   is   a   creature 
of  the  water.    It  is 
impossible  for  it  to 
sustain  life  in  the 


lOSI  FOWERFUL  Bl 


CzA«  OP  Cannons  i- 


air  for  more  than  a 
limited  period  of  time. 
Just  as  soon  as  it  is 
removed  from  its  nat- 
ural element,  it  begins 
slowly  to  die. 

The  operations  most 
frequently     successful 
are    performed     upon 
fish  whose  air  bladders 
fail   to  effect   their 
proper  functions.    The 
chief  cause  of  such  de- 
fects is  the  too  rapid  re- 
moval of  a  fish  from  the 
water  to  the  air  as  when 
it  is  captured, or  removed 
from    one   tank    to   an- 
other.    Its  air  bladder  is 
charged  to  a  greater  or 
less   extent    with   water 
which  enables  it  to  main- 
tain its   specific  gravity 
in  water,  but  the  sudden- 
ness with  which  the  fish 
is  jerked  out  of  its  nat- 
ural element  prevents  it 
Iiir"*i«"ed  .1     from  correctly  adjusting 
I  ('"^en''"'™     the  quantities  of  air  and 
i(  D'E9.    There     Water  in  the  bladder  and 
j«B  of  thiscrin-     congestion  results. 

When  returned  to  its 
ik,  the  wretched  crea- 
ture  is  unable  to 
sink  or  rise  at  will 
and  is  washed  about 
helplessly.  Fishes 
injured  in  this  way 
can  often  be  cured 
by  a  little  massag- 
ing. The  operator 
grasps  the  fish 
!  Kremlin  Souabr.  firmly  with  the  left 
hand  by  the  tail, 
draws  it  carefully 
out  of  the  water  up 
an  inclined  board 
reaching  into  the 
tank,  but  allowing 
the  head  and  shoul- 
ders to  remain  sub- 
merged. Massage 
is  then  commenced 
toward  the  gills  and 
generally  after  a 
few  minutes'  action 
of  the  hand,  the  air 
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fish  must  not  be  returned  at  once  to 
his  old  tank.  Either  he,  with  his  re- 
newed vitality  will  evince  a  pugnacious 
desire  toward  his  old  companions,  or 
they  on  their  part  may  set  upon  him  and 
slay  him.  At  the  aquarium  an  angel 
fish  had  to  be  subjected  to  solitary  con- 
finement because  of  his  vicious  propensi- 
ties. He  had  killed  two  of  his  comrades 
and  tried  to  do  additional  harm. 


Cobfaam  Hall.  Kun 


The  Most  Powehfui.  FiRK-ProHTiNG  Machin 

The  new  126  horsepower  ei 


the  first  ol 


.    The  New  Yoi 


H  gallons  a 
fire-fighiinE  an 


SIGNAL  TOWER  REGULATES 
STREET  TRAFFIC 

A  SERIES  of  signal  towers  combined 
*^  with  a  semaphore  system  is  used  to 
regulate  street  car  traffic  on  the  crowded 
corners  of  Los  Angeles.  The  tower  is 
in  the  shape  of  a  box,  with  windows  on 
all  sides  and  made  large  enough  to  hold 
a  man  comfortably.  As  it  is  set  on  an 
iron  post  with  the  base  of  the  box  ten 
feet  above  the  curb,  it  doe.i  not  obstruct 
the  sidewalk  any  more  than  a  lamp  post. 
These  towers  are  placed  at  corner 3 
where  car  tracks  intersect,  and  they  are 
especially  useful  at  the  corners  where  the 
street  has  a  "jog"  so  that  the  intersection 
is  made  on  a  curve.  The  watchman  on 
the  tower  operates  semaphores  which 
are  in  some  cases  set-  on  top  of  the 
tower  and  in  other  cases  set  across  the 
street,   wherever   it  is  more  convenient 


ADVERTISING  WITHOUT  PAPER— A  PARIS  SUBSTITUTE  FOR  THE  BILLBOARD  POSTER. 


NEW  SORT  OF  COMMERCIAL 
ARTIST 

CINCE  the  suppression  of  posters  in 
*^  Paris,  merchants,  careful  of  their  in- 
terests, have  looked  for  a  means  of  call- 
ing the  attention  of  the  patrons  to  their 
goods  by  means  of  pictures.  Thus  it  is 
that  one  vendor  of  paints  conceived  the 
ingenious  idea  of  giving  his  store- win- 
dow into  the  hands  of  an  artist  whom  we 
now  see  painting  a  picture  thereon. 

The  passer-by  sees  at  once  that  there 
he  can  find  all  the  requirements  for  feed- 
ing a  motor,  if  he  be  aviator,  automobil- 
ist  or  mechanic ;  everything  necessary  for 
a  laboratory  if  he  be  chemist,  or  photog- 
rapher, all  essentials  for  painting  if  he  be 
artist,  or  dauber,  and  in  fact  all  things 
necessary  to  the  interior  of  any  place  even 
if  it  be  a  menagerie.  This  is  perhaps  the 
best  way  of  advertising  without  paper. 


peaimce  of  artificial  flowers. 


■  »rd<m  but  I 
Ther  will  re 


STRAW  FLOWERS 

THE  seedsmen's  catalogues  list  a  great 
*  variety  of  everlasting  flowers,  so 
called.  A  collection  of  such  plants  is 
extremely  interesting,  and  with  the 
flowers  beautiful  bouquets  may  be  made 
that  will  keep  for  months  without  fading. 
Some  one  wisely  suggests  that  the 
ladies  might  wear  these  natural  flowers 


A  Four-YbaR'Old  MomrtAiN  Cumber  oh  Mo 

tcconipanied  by  her  parents,  little  Fiafla  Guidlnl  i 
ed  a  height  ol  oier  10.000  feel  In  two  dsTi'  time.    ' 
(diolo  wH  Ukea  on  tbB  (laal  (lacier. 
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c  u 1 1  i V  a  ted? 

Flowers  that  will 

keep  their  beauty 

from   one   midsummer   to   the   next   or 

longer  surely  have  the  advantage  of  the 

delicate  ones  that  last   for  only  a  few 

days. 


photographer. 


ICE  AUTOING  BY  PROPELLER 
POWER. 

■yHE  accompanying  illustration  shows  a 
^  German  gasoline  ice  auto  in  service 
on  Lake  Gorin,  near  Schonwalde  some 
distance  north  of  Berlin.  The  machine 
was  constructed  for  the  German  motor 


ON  THEIR  WAY 

«<VY7E  don't  know  where  we're  going,  yacht  club  of  Berlin  and  will  carry  six 

"    but  we're  on  our  way,"  might  be  persons  at  a  speed  of  40  miles  an  hour. 

the  words  of  the  riders  of  this  strange  The  motor  drives  an  air  propeller. 

quadruped  that  is  traveling  north  and  It  is  said  that  this  ice  auto  with  one 

south  at  once.    The  picture  is  one  of  the  person  alone  on  the  car  has  attained  the 

clever  effects  produced  by  the  use  of  two  enormous  speed  of  nearly  90  miles  an 

negatives  printed  in  part  on  one  paper,  hour  under  favorable  circumstances. 


Photographers  find  a  great 
deal  of  amusement  with 
such  puzzles,  one  of  the 
most  familiar  examples 
being  the  double  portrait, 
in  which  a  man  is  repre- 
sented standing  face  to 
face  with  himself,  wheel- 
ing himself  in  a  wheelbar- 


A  very  efficient  brake 
has  been  provided  which 
will  stop  the  ice  auto  when 
going  at  a  speed  of  40 
miles  an  hour  within  a  dis- 
tance of  400  feet.  This 
ice  auto  may  take  the 
place  of  the  familiar  ice 
yacht. 
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WHERE  IS  THE  CE 
OF  THE  WORLE 

•yHEY  don't  seem  to  hai 
*  idea  over  in  India  that 
is  not  a  disc  but  a  globe, 
still  talk  about  the  centt 
world.  In  Delhi,  where  tJ 
is  held,  stands  a  lofty  n^ 
or  tower  that  goes  by  the 
Kutub  Minor.  It  is  a  stru 
towers  far  above  the  t 
which  it  is  a  part.  The  a] 
of  this  curious  piece  of  ar 
is  that  of  a  number  of  tiei 
vidual  columns,  the  colun 
ingly  being  tied  to- 
gether into  bundles.  At 
big  intervals  there  are 
balconies.  The  Kutub 
Minor  is  of  especial  in- 
terest and  note  in  the 
world  over  which  the 
religion  of  the  teacher  ^^ 
Buddha  holds  full  sway. 
Here  long  ago,  tradi- 
tion has  it  a  meteor  fell,  sent  by  the 
ruling  powers  in  the  mystic  world  be- 
yond this  life  to  mark  the  center  of  the 
world.  In  commemoration  of  this  mirac-^ 
ulous  event,  the  Kutub  Minor  was 
erected  on  the  spot  that  mankind  might 
never  forget  it. 

It  is  really  a  very  imposing  looking 
structure,  rising  up  in  a  series  of  fluted 
tiers,  each  tier  marked  by  a  balcony. 
Higher  and  higher  it  rises,  tapering  as  it 
recedes  from  the  earth,  above  the  sur- 
rounding plain.  At  some  little  distance 
stands  a  mosque-like  structure  connected 
with  the  main  structure  through  the 
medium  of  masonry  work. 


DBVOOT    BtlDDHI 


iOPLANE 
LORS 

the  art  of  building 
s  reached  the  stage 
5  parts  must  with- 
chanical  tests  be- 
their  fitness  for 
1  machine.  Among 
ting  of  these  de- 
itly  built  by  Pro- 
iallup  of  the  Wor- 
c  Institute.  Wor- 
r  the  preliminary 
ine  propellers. 

The  illustra- 
tion gives  a 
fair  idea  of  the 
construction  of 
the  apparatus. 
It  consists  prin- 
c  i  p  a  1 1  y  of  a 
turntable  built 
„™.c»-  '°  revolve 
about  a  heavy 
steel  post  lo- 
cated a  short  distance  from  the  shore  in  a 
small  body  of  water.  The  turntable  is 
built  of  structural  steel  throughout  and 
equipped  with  a  high  power  gasoline 
engine  near  the  center  of  the  apparatus 
and  a  shaft  extending  to  one  end  through 
which  the  power  is  transmitted  to  the 
propeller  to  be  tested. 

The  tests  are  made  by  starting  the 
gasoline  engine  and  allowing  the  pro- 
peller by  its  pressure  against  the  air  to 
revolve  the  turntable  about  its  center  sup- 
port. The  quality  of  the  propeller  may 
be  judged  by  the  speed  with  which  it  is 
able  to  drive  the  turntable  around  during 
the  test. 


1  TURNTABLE  AND  POWERFUL  GASOLINB 


REMARKABLE  MONUMENT  TO  FRENCH  POET. 

tilnl  piece  of  aculpturc  itands  in  (be  Cours  Lc  Koine.  Paris.    It  hbs  erected  to 

laiDOna  French  poet.  Alfred  dc  Mussel,  wbo  wag  born  it  Pacii.  in  1810,  and  wbo  di 

ean  later.    He  inadnatcd  from  college  with  hivh  honori  and  is  his  Iwentieth  rear 

volume  ol  yerse.    He  was  a  man  oE  intcnie  passions,  loose.  irrcBTular  habits,  an 

.inlrospvclivc  mind.     He  was  elected  a  member  of  the  famous  French  Aci 

1SS2.    Uis  reais  were  cntlailcd  by  his  dissolule  way  of  liilog. 


blished  his  firsi 


TESTING  A  TELEPHONE  POLE. 


tt'o/riorcBt 
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FLOATING  WATER  WORKS 

■yHE  contrivance  here  shown  is  used  by 
^  the  Sanitary  District  of  Chici^o  for 
watering  the  banks  of  their  north  channel 
which  runs  from  Wilmette  to  Mayfair, 
where  it  joins  the  Chicago  River. 

Under  the  contract  by  which  the  right- 
of-way  was  obtained,  the  Drainage  Board 
agreed  to  have  sloping  grass  banks  to 
the  channel.  Of  course,  grass  had  to  be 
sown  and  frequently  watered.  Conse- 
quently a  very  great  quantity  of  water 
was  required.  This  could  only  be  ob- 
tained from  the  City  mains  at  an  enor- 
mous expense,  and  in  addition  to  this  ex- 
pense, there  would  be  the  expense  of 
laying  several  miles  of  pipe. 

By  the  arrangement  shown  the  prob- 
lem was  perfectly  solved.  Sixteen  empty 
oil  barrels  support  a  platform  on  which 
is  mounted  a  boiler  and  a  twelve  horse- 
power engine.  This  engine  operates  the 
pumps  and  drives  the  propeller  by  which 
this  queer  craft  is  moved  along.  The 
pump  is  powerful  enough  to  supply  sev- 
eral hose  nozzles,  and  the  water  of 
course,  is  drawn  directly  from  the  canal 

The  captain  of  this  peculiar  ship 
starts  getting  a  supply  of  coal  on  board, 
and  firing  up  at  about  4  P.  M,  He  is 
ready  to  begin  his  voyage  about  5,  and 
by  2  or  3  KIO  o'clock  in  the  morning  he 
has  watered  nearly  300,000  square  feet 
of  bank. 


ncoiiiniillnd:3.1aok 


money  hen-:  13,  bruwl  people  i 
is  alone  with  nuelvant:  IS.  "eaSF 
ill  people:  17.  be  insutcDt:  18.  be 


FlOATIHO  WATK»-Wo»K5. 

lecraflU  maintained  lovater  Ibi 

caoal'i  baoki  br  nishi. 


GivKs  Up  Social  Position  t( 
Mile.  Bcmslcin.  the  17-yearDl 
minister  of  Denmark,  who  I 


THE  YACHT  ALVINA.  WHICH  BORE  THE  BENEDICT  EXPLORING  PARTY  FROM   NEW  YORK 

CITV  TO  THE  UPPER  AMAZON. 

It  If  hoped  tballmcananl  loologicil  and  noovraiihical  inlormalion  mar  be  diicoTcrcd  by  this  eipeditian. 

CRANKING  WITH  DANGER 
EUMINATED 

■yHE  next  best  thing  to  a  self  cranking 
*■  device  for  an  automobile  engine  is  a 
means  of  cranking  the  motor  by  hand  with 
the  usual  labor  lessened  and  the  danger 
fr6m  backfiring  of  the  engine  removed. 
Such  a  device  has  just  been  produced  by  a 
manufacturer  of  a  shock  absorbing  mech- 
anism and  to  some  extent  the  new  crank- 
ing apparatus  operates  along  the  same 
lines. 

In  order  to  reduce  the  labor  of  turning 
the  engine,  over  gearing  is  arranged  so 
as  to  give  about  a  two  to  one  reduction 
of  the  power  usually  required  for  the 
operation.  Beside  this  the  device  is  so 
constnicted  that  a  rachet  holds  the  crank 
from  backing  in  case  of  a  premature 
explosion  in  one  of  the  cylinders  of  the 
engine.  In  case  such  an  explosion  occurs 
only  the  larger  of  the  two  reducing 
gears  which  holds  to  the  shaft  of  the 
engine,  turns,  the  smaller  one  being  con- 
nected to  the  crank  through  a  friction 
mechanism  permitting  the  crank  to  re- 
main stationary. 

The  apparatus  can  be  fitted  to  any  car 
without  a  change  in  its  construction  and 
in  view  of  the  fact  that  many  of  the  so- 
called  self-cranking  devices  are  not  alto- 
gether satisfactory  the  new  safety  crank 
is  likely  to  meet  with  a  ready  sale- 

This  device  should  keep  the  novice  out 
of  danger,  who  too  frequently  receives 
bruises  or  even  a  broken  arm  from  back- 
firing of  the  engine,  while  he  is  straining, 
with  might  and  main,  to  get  the  perverse 
engine  to  start. 


POPULAR   SCIENCE 


MACHINE  FOR  CREOSOTING 
POLES 

IT  is  at  or  near  the  ground  line  that  a 
*  pole  is  most  subject  to  decay,  for  here 
it  is  exposed  to  moisture  of  the  ground 
and  to  the  air  as  well  and  hence  provides 
an  excellent  place  for  destructive  insect 
life.  In  order  to  preserve  the  pole  against 
decay,  it  is  unnecessary  to  treat  more 
than  a  limited  zone  in  the  neighborhood 
of  the  ground  line.  Recently  a  machine, 
has  been  perfected  with  creosoted  oil,  or 
other  preservatives.  The  oil  is  forced 
into  the  wood  by  means  of  air  pressure. 
The  machine,  as  shown  in  the  accom- 
panying illustrations,  is  provided  with  a 
boiler  for  generating  steam  with  which 
the  air  compressor  is  operated  and  with 
which  steam  coils  are  heated  to  warm  the 
oil  that  is  stored  in  a  reservoir  in  the 
middle  of  the  machine.  A  pair  of  iron 
skids  will  be  observed  extending  cross- 
wise of  the  machine,  and  upon  these  the 
poles  are  supported. 

Two  iron  rings,  as         ■  "    m 


Official  Wastp  Basket  Sfarchefs. 


hand  wheel.  A  spool  bearing  a  canvas 
band  three  feet  wide  is  then  revolved  by 
a  hand  wheel  so  as  to  wrap  the  cloth 


MACHINE  FOR  TREATING  WOODEN  POLES  WITH  CREOSOTE  AS  A  PRESERVATIVE. 


Tbis  phoK 


tightly  about  the  pole.    The  edges  of  the  initial    depth    of    about    one-half    inch. 

band  are  reinforced  to  make  a  snug  fit  After  the  pole  has  been  treated,  the  spool 

and  they  are  subjected  to  air  pressure  is  revolved  to  unwrap   the  cloth   band 

so  that  the  band  will  form  an  air-tight  from  the  pole,  the  rings  are  opened  and 

ring-iike    bag    about    the    pole.      This  the  pole  is  rolled  off  the  opposite  end  of 

done,     the     heated     oil     is     introduced  the  skids.     A  pan  is  located  under  the 


into  the  bag  through  a  pipe  under  a  pres-  band  to  catch  any  oil  that  may  drip  from 

sure  of  about  five  pounds  to  the  inch,  the  cloth  or  that  might  ooze  out  through 

It  has  been  found  under  test  that  a  10-  checks  in  the  wood  during  the  treatment. 

minute  treatment   is   sufficient  to  force  The  machine  shown  in  the  illustration 

about  a  gallon  of  oil  into  the  pole.  handles  poles  from  seven  to  twenty-four 

The  oil  is  forced  into  the  wood  to  an  inches  in  diameter. 


The  picture  bad 


»d  clearly  camhl  Ihc  appearance  o(  Ireei  and  water  in 
ll  wai  found  10  be  mere);  a  mirage.    Tbeae  miraKca  arc 
wsil.  senerallr  on  very  flat  mrfacei  ol  »aaa  aod  al 


SAIDTO  BETHE  FIRSTSKir 

DINOSAUR  MUJ 

IN  acquiring  this 
*  great  "find"  of  a 
mummy  trachodon 
and    exhibiting    it. 

Prof.  Henry  Fair- 
field Osborn  of  the 
Museum  of  Natu- 
ral History,  New 
York,  has  made  a 
noteworthy  contri- 
bution   to    science 


Great  Tbachodons— Ammubcoos  REifriLKS— o? 


VR  EVER  DISCOVERED. 

at  the  same  time 
most  impressive  ex- 
hibit to  the  general 
public.  In  fact,  the 
surprising  revela- 
tions which  have 
been  brought  to 
light  by  a  study  of 
this  skeleton  fur- 
nish a  new  and 
fascinating  chapter 
which  nearly  dou- 
bles all  previous 
knowledge    of   the 
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The  Parts  of  the  Pocket  Door  Lock, 

this  unique  specimen  is  that  it  presents  a 
complete  cast,  with  absolute  distinctness, 
of  the  hitherto  practically  unknown  outer 
covering  of  these  herbivorous  dinosaurs 
belonging  to  the  closing  period  of  the 
age  of  reptiles.  During  the  upper  cre- 
taceous period,  according  to  geological 
reckoning,  about  three  millions  of  years 
ago,  these  huge  kangaroo  shaped,  water- 
inhabiting  creatures  were  very  abundant 
in  western  North  America.  They  were 
from  fifteen  to  sixteen  feet  or  more  in 
height,  and  measured  some  thirty  feet  in 
length.  The  skeletons,  or  hard  parts, 
have  been  known  for  a  number  of  years, 
having  been  found  by  Prof.  Cope,  the 
pioneer  fossil  explorer  and  scientist,  and 
by  others.  The  Museum  has  mounted  in 
its  striking  trachodon  group  a  fine  Cope 
specimen,  represented  in  feeding  posture. 
Trachodons  lived  near  the  close  of  the 
Age  of  Reptiles  in  the  Upper  Cretace- 
ous and  had  a  wide  geographical  distri- 
bution, their  remains  having  been  found 
from  New  Jersey  to  Montana.  A  sugges- 
tion of  the  great  antiquity  of  these  speci- 
mens is  given  by  the  fact  that  since  the 
animals  died,  layers  of  rock 
SKSregating  many  thousand 


POCKET  DOOR  LOCK 

IN  many  hotels  in  smalt  towns  the  locks 
*  of  the  guests  rooms  are  defective  or 
lack  keys,  and  as  a  result  many  losses  of 
clothing  and  valuables  occur  to  the  great 
annoyance  of  the  guests  and  in  some 
cases  considerable  expense  to  the  land- 
lord. 

For  the  protection  of  the  traveler  in 
such  cases  a  well  known  lock  maker  has 
brought  out  a  device  by  which  a  door 
already  provided  with  a  lock-plate  in  the 
jam  may  be  securely  fastened. 

It  consists  of  a  small  strip  of  steel 


D  Chvrch  AHn  Y,  M.  C.  A.  House  on  a  Boat. 
e  IowIt  fiiheimen  ol  SuD  Pedra  Bay.  Cal..  mar 
keep  ID  toucb  with  the  belter  liie. 


The  Pocket  Door  Lock  in  Place. 

called  a  bolt  bar  at  one  end  of  which  is 
located  a  false  bolt  which  fits  into  the 
lock-plate  in  the  door  jam  in  such  a  posi- 
tion that  the  bolt  bar  will  lie  flat  against 
the  jam  and  come  between  it  and  the 
door  when  the  latter  is  closed. 

Along  the  bolt  bar  near  the  opposite 
end  of  the  false  bolt  are  cut  a  number  of 
slots.  The  door  is  shut  holding  the  plate 
between  it  and  the  jam  and  a  lock  so 
made  that  it  slips  over  the  bolt  bar,  is 
fitted  snugly  against  the  edge  of  the  door 
and  the  key  in  the  lock  turned. 

The  cylinder  of  the  lock  carries  a  disc 
which  fits  into  the  slot  in  the  bolt  bar 
nearest  the  edge  of  the  door  and  holds 
it  securely,  as  shown  in  one  of  the  illus- 
trations. The  device  is  small  and  can  be 
readily  carried  in  the  pocket. 


POPULAR   SCIENCE 


The  Most  Stupid  of  Animals.  Pigs.  Trained  b' 
German,  for  Public  Exhibition  in 
Berlin  and  Elsewhere. 


*  Ghnbrative  Gas 


and  four  hundred  years  ago  and  as  it  is 
today  in  the  city  of  Heidelberg,  Germany. 
The  first  and  tlie  last  have  one  feature  in 
common,  however ;  they  are  not  con- 
nected with  any  central  system  to  furnish 
the  source  of  illumination — ^a  curious 
indication  of  how,  to  a  certain  degree, 
civilization,  even  of  the  material  sort 
seems  to  move  in  a  circle,  more  or  less. 
In  the  days  of  the  Louis's  a  basket  made 
of  iron  was  hung  out  from  a  stout  post, 
into  this  basket  or  brazier  resinous  fag- 
gots were  placed  from  time  to  time,  as 


PUNCTURE  PROOF  AUTO  TIRE 

A  CHICAGO  architect,  John  B.  Fis- 
'~^  cher,  thinks  he  has  perfected  what 
countless  other  inventors  have  endeav- 
ored to  produce  ever  since  the  automobile 
became  a  common  form  of  conveyance — 
a  pneumatic  tire  which  is  practically  im- 
mune from  puncture.  He  has  worked 
a  long  time  on  his  idea,  which  is  unusu- 
ally ingenious. 

Unlike  the  ordinary  tire,  which  is  com- 
posed of  a  single  case  tube,  the  new  tire 
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is  formed  with  a  plurality 
or  series  of  cavities,  round- 
ed or  spherical  in  shape, 
located  within  the  tube 
around  the  circumference 
and  separated  by  intermedi- 
ate walls  or  spacers.  The 
tube  containing  these  cavi- 
ties is  constructed  by  tak- 
ing a  plurality  of  layers  of 
fabric  and  rubber  applied 
to  a  mold  or  form  to  give 
the  desired  corrugated  or 
rounded  shape  for  cavities. 
In  the  depressions  between 
the  corrugations  are  located 
triangular  or  crescent 
shaped  pieces  of  what  is 
known  as  cushion  stock, 
which  is  inclosed  in  a  cov- 
ering of  several  layers  of 
fabric  and  rubber,  while 
over  all  additional  layers  of 
fabric  and  rubber  are  then  applied,  mak- 
ing a  substantially  smooth  external  ap- 
pearance with  the  two  lips  or  flanges  at 
the  inner  periphery. 

Resilient  balls  are  inserted  in  the 
spherical  cavities  where  they  are  securely 
held  by  the  walls  of  the  spacing  pieces. 
In  order  to  remove  or  introduce  a  ball, 
the  casing  is  detached  for  a  convenient 
portion  of  its  length  and  the  flanges  and 


Ngw  Puhctdbh-Phoof  Tire  r 

The  inner  lubo  i 
series  of  inflal 


against  1,000  square  inches 
in  the  ordinary  tire. 

Among  other  advantages 
claimed  for  the  new  tire 
are:  freedom  from  nipping 
of  the  air  tube  by  the  tire 
removing  lever;  prevention 
of  rim  cutting  and  blow 
outs,  for  the  reason  that 
the  tire  never  flattens,  and 
prevention  of  what  is 
known  as  the  side  roll, 
which  results  from  turning 
comers  and  in  skidding. 

If  this  tire  but  partially 
achieves  its  inventor's  pur- 
pose it  will  be  a  great  boon 
to  the  autoist.  There  is 
nothing  more  annoying 
than  a  puncture. 


.  HUGE  BUCKET  EXCAVATOR 

'  I  'riE  construction  of  railways  and 
^  canals  entails  the  design  of  more  and 
more  powerful  bucket  excavators.  The 
one  illustrated  has  been  recently  installed 
in  Germany  and  claims  the  honor  of 
being  the  largest  in  the  world.  It  is  a 
gigantic  gantry  excavator  with  two  dis- 
charge openings,  the  valves  of  which  are 


lower  portions  of  the  spacers  spread  operated  by  oscillating  compressed  air 
apart  to  the  extent  required.  After  a  cylinders  fed  by  an  electrically  driven  air 
ball  has  been  thus  introduced  and  the  pump.  Its  maximum  dredging  depth  is 
casing  parts  released,  the  ball  will  be  about  70  feet.  The  opening  of  the  gantry 
completely  enveloped  in  the  casing,  and  is  \Q]/i  feet  above  the  level  of  the  track 
by  it  securely  held  in  place.  and  about  11^  feet  in  width.  The  speed 
On  account  of  the  location  of  the  balls  of  the  bucket  chain  is  so  designed  that 
it  will  be  difficult  for  a  puncturing  object  32  buckets  are  discharged  per  minute, 
to  reach  them,  but  in  case  one  is  actually  resulting  in  a  theoretical  output  of  960 
punctured  it  alone  will  become  deflated,  cubic  meters  per  hour. 
and  only  a  very  The  buckets  are 
small  portion  of  the  discharged  alter- 
tire  is  affected,  nately  into  either 
Under  ordinary  of  the  two  railway 
circumstances  the  trains  installed  in 
tire  would  not  be  the  opening  of  the 
put  out  of  commis-  gantry  and  behind 
sion  even  if  a  num-  it  respectively,  the 
ber  of  the  balls  direction  of  dis- 
were  punctured.  charge  being  con- 
But  50  square  trolled  by  means  of 
inches   of  the   tire  a   valve,    which   is 

are  are  subjects            „          „  „         -        „       operated     by     the 

,                 GcoANTic  BuCKFT  ExcAVATOH  w  USK  m  Germany.       .'^     .  ■' 

to  puncture  as              iii.»M«rtcdtoi»tiK  bi«Brtinthoworid.  Hand. 


LAUNCHING  AN  AEROPLANE  FROM   A  WIRE. 


AEROPLANE  STARTS  FROM 
WIRE 

THE  navy's  new  Curtiss  hydro-aero- 
*  plane  was  recently  launched  from  a 
wire  cable.  This  experiment  was  under 
the  direction  of  Lieut.  T.  G.  Ellyson  of 
the  navy,  who  was  the  first  member  of 
that  branch  of  the  military  service  to 
become  a  qualified  aviator. 

The  object  of  this  unusual  method  of 
startini^  an  aeroplane  was  to  demonstrate 
the  practicability  of  the  hydro-aeroplane 
for  use  on  ships  of  the  navy  by  the 
launching  of  the  same  quickly  and  easily 
by  means  of  wire  cables  available  on 
board  any  vessel  of  the  navy,  and  thus 
do  away  entirely  with  anything  in  the 
way  of  a  platform. 

It  is  claimed  that  this  successful  test 
as  carried  out  removes  the  most  serious 
obstacle  which  hindered  the  launching  of 
aeroplanes  from  warships.  A  hydro- 
aeroplane may  thus  be  launched  at  sea 
under  any  conditions,  without  the  loss  of 
time  in  putting  it  overboard  to  arise  from 
the  water  and  without  delay  because  of 
rough  sea.  These  experiments  may  do 
much  toward  solving  certain  modem 
naval  problems. 


RISK  UVES  FOR  12  CENTS  A 
DAY 

IN  the  graphite  mines  of  Ceylon  men, 
*  women  and  children  are  employed, 
and  the  pay  they  receive  would  astonish 
an  American  miner,  being  about  12  to  24 
cents  a  day  for  men ;  women  receive 
about  6  to  16  cents  per  day  for  their 
services,  all  work  being  done  under  a 
contractor  who  keeps  the  wages  down 
as  low  as  possible.  The  iron  law  of  com- 
petition in  labor  is  enforced  to  the  limit 
in  Ceylon. 

The  graphite  from  the  mine  is  hoisted 
by  means  of  a  simple  windlass  in  barrels  - 
and  then  transported  to  Colombo,  a  sea- 
port town,  and  then  prepared  for  ship- 
ment to  the  various  markets  of  the 
world,  where  it  is  manufactured  into 
goods  for  various  uses. 

The  structural  work  of  the  mine  is  of 
the  most  primitive  and  frailest  material, 
and  it  is  remarkable  that  a  far  greater 
loss  of  life  does  not  take  place  between 
these  great  walls  of  graphite.  Artificial 
ventilation  is  unknown  in  the  galleries 
of  these  mines  and  the  miner  of  Ceylon 
will  not  venture  where  a  light  will  not 
burn   and   for  this   reason   it   has  been 
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necessary  to  abandon  a  great  many  parts 
of  the  mine. 

Upon  reaching  Colombo,  the  material 
is  given  a  final  sorting,  being  graded 
into  something  like  35  different  grades, 
all  being  done  by  hand  with  a  simple 
screen,  while  children  and  women  sep- 
arate it  from  foreign  substances  by  small 
iron  hatchets.  It  is  separated  into  large 
lumps,  small  lumps,  chips,  dust,  and  a 
finer  material  called  "flying  dust."  In 
this  grading  process,  water  is  used  by 
some  of  the  mines,  and  it  hastens  the 
work  as  the  large  pieces  immediately 
sink  to  the  bottom  of  the  tank,  and  all 
is  later  exposed  to  the  drying  influence 
of  the  sun. 


BufTT  or  Historic 
Interest. 

When  Napoleon  returned 
from  Elba,  (he  French  kov- 
etnmcnl  ordered  five  busli 


ODD  DESIGNS  IN  TREES 

THE  southern  countries  of  Europe, 
^  notably  Italy,  have  long  been  famous 
for  the  beauty  of  their  gardens  and  the 
lai^e  amount  of  fine  topiary  work — as 
the  art  of  scientific  tree-trimming  is 
sometimes,  though  not  often,  called — in 
them. 

In  England,  on  the  other  hand,  formal 
gardening  on  an  extensive  scale,  is  of 
comparatively  recent  origin.  The  rigors 
of  the  northern  climate,  the  smoke  from 
the  factories  of  the  cities  and  the  irregu- 
larities of  the  land  were  obstacles  which 
the  gardeners  of  southern  Europe  did 
not  have  to  overcome.  Time,  however, 
has  taught  the  English  gardener  the 
trees  and  shrubs  that  thrive  in  his  land 
and  the  country  houses  of  England  now 
boast  of  gardens  which  take  their  place 
among  the  most  famous  gardens  of  all 
Europe. 

Evergreen  trees  and  shrubs  trimmed 
into  odd  and  sometimes  fantastic  shapes 
play  an  important  part  in  the  scheme  of 
general  gardening.  The  pictures  of  a 
comer  of  the  noted  garden  at  Levens 
Hall,  Westmoreland,  furnish  fine  ex- 
amples of  topiary  art.  One  illustration, 
shows  the  results  of  continuous  clipping 
and  trimming.  Another  photo  shows  an 
odd  and  quaint  design,  that  of  a  bottle, 
complete  even  to  the  presence  of  a 
stopper. 

These  fantastic  shapes,  however,  are 
more  curiosities  than  real  works  of  art, 
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NEW  WAY  TO  COAL  VESSELS 

T^HE  coaling  vessel  here  shown  repre- 
*  sents  the  most  improved  boat  whkh 
has  been  built  for  that  purpose.  It  elim- 
inates all  the  inconveniences  which  had 
to  be  endured  at  the  coaling  of  a  steamer 
on  the  old  style.  It  prevents  the  dust  to 
cover  the  vessel  from  one  end  to  the 
other,  soil  the  sailors'  and  passengers' 
clothes  and  get  into  the  lungs  of  all. 

This  vessel  has  a  capacity  of  400  tons 
and  is  fitted  with  two  elevators  of  a 
capacity  of  100  tons  per  hour  each,  to- 
gether 200  tons  per  hour.  From  one  end 
of  the  coaler  to  the  other  is  a  longitudinal 
passage  which  the  movable  elevators  are 
free  to  travel.  Larger  vessels  are  fitted 
with  more  of  such  elevators.    The  big 


FOR  HAULING  THE  AMERICAN  MAIL 


tin.    Its  6-conp1ed  wheels  are  ei 


■.r  buffer!  of  b3  It.  0>t  in.  uad  the  tender  ci 


liners,  such  as  the  Lusilania  and  Maure- 
tania,  could  thus  be  coaled  at  a  rate  of 
1,000  tons  per  hour. 

A  thousand  tons  per  hour  may  appear 
a  very  large  quantity  of  coal  to  transfer 
from  barge  to  steamer,  and  it  can  only  be 
done  by  a  system  such  as  the  barge 
shown  is  constructed  on.  To  attempt  to 
pass  that  quantity  of  coal  down  one 
chute,  or  even  two  chutes,  would  mean 
that  the  discharge  would  have  to  be  so 
rapid  that  the  delivery  of  it  could  not 
properly  be  taken.  In  the  arrangement 
of  this  barge,  however,  different  chutes 
are  put  through  the  side  bunker  doors  ir 
different  parts  of  the  vessel  and  the  coal- 
ing operation  is  thus  going  on  simul- 
taneously in  practically  all  parts  of  the 
vessel's  bimkers. 
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Q  Electricity  lias  been  sent  throiugh  the  pathless  ether 
to  explode  torpedoes  and  guide  boats  on  their  desired 
courses — to  carry  messages  over  mountain  ranges  and 
across  the  ocean. 

fl  Wherever  vjrater  runs  down  hill  the  power  of  the 
** white  coal*'  has  been  put  to  turning  wheels  and 
spinning  turbines. 

4  Of  cement  and  sand  and  water  a  liquid  stone  has 
been  mixed,  which  hardens  overnight  into  inde- 
structible towers  and  houses  and  great  sky-scrapers. 

^  Men  speak  with  each  other  through  the  vacant  air 
across  miles  of  space. 

4  Invisible  power  is  carried  hundreds  of  miles  over 
country  on  small  wires  and  delivered  instantly  at  a 
thousand  scattered  points. 

fl  The  microscopic  germs  which  are  man's  most  re- 
lentless enemy  have  been  brought  under  man's  control. 

^  The  farmer  has  been  taught  how  to  master  the 
seasons  and  force  the  earth  to  yield  its  increase. 

fl  To-day  the  world  trembles  on  the  verge  of  dis- 
coveries which  may  double  the  field  of  knowledge  and 
the  capacity  of  the  humaa  race. 

fl  People  who  read  the  Technical  World  Magazine 
regularly  keep  abreast  of  the  van  of  progress. 

4  Thev  find  in  it  every  month  the  latest  news  bulletins 
from  the  battle  front. 

Q  And  more  than  fifty  per  cent  of  them  renew  their 
subscriptions  year  after  year. 

4  Is  there  any  other  magazine  anywhere  which  can 
truthfully  make  the  same  statement? 


New  Safeguabii  fob  the  Aviator. 

PARACHUTE    FOR 

AEROPLANISTS 

'T'HE  necessity  for  a  safety  device  to 
^  protect  aeronauts  in  case  of  accidents 
to  their  machines  is  universally  recc^- 
nized.  The  ordinary  parachutes  used 
by  professional  balloontsts  will  not 
answer  the  purpose  because  in  the  first 


place  the  aeronaut  guiding  an  aeroplane 
has  too  much  to  do  and  too  much  atten- 
tion to  pay  to  different  things  to  burden 
himself  with  an  apparatus  requiring  con- 
siderable room  and.  attention.  In  the 
second  place  a  parachute  is  of  great  value 
when  the  aeronaut  knows  at  what  time 
he  wants  to  detach  himself  from  his  ma- 
chine, but  of  very  little  value  in  the  case 
of  a  sudden  and  unexpected  fall.  A 
young  Berlin  engineer  has  invented  a 
cloak  which  seems  to  answer  all  require- 
ments. It  can  be  worn  like  a  cape,  is  not 
heavier  than  an  ordinary  overcoat,  and 
does  not  impede  the  movements  of  the 
wearer.  As  soon  as  the  aeronaut  begins 
to  drop,  it  opens  automatically,  and  is 
strong  enough  to  break  the  descent  so 
that  the  wearer  glides  down  easily,  and 
all  danger  of  a  sudden  fall  is  obviated. 
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WHAT    STEEL    DIVIDENDS    COST 

By 
HENRY    M.    HYDE 

The  firm  of  J.  Pierpont  Morgan  got  $70,000,000  for  orgamziD^r  the  Steel  Trust 
On  this  and  the  rest  of  its  stock — watered  and  otherwise — the  Steel  Trust  has  made  in 
ten  years  a  billion  dollars  in  profits.  And  23,000  men  employed  by  the  Steel  Trust 
work  twelve  hours  a  day  and  seven  days  a  week — except  once  in  two  weeks,  when  they 
work  twenty-four  hours  out  of  one  day  when  the  gangs  are  changing.  Commercial 
supremacy  comes  high  I 


TOWN    WHERE    TRUSTS    DON'T    RULE 

By 
CHARLES    DILLON 

Sabetha,  Kansas,  with  but  2,000  inhabitants,  is  a  peculiar  place.  It  isn't  socialistic, 
it  hasn't  any  radical  form  of  government.  Yet  it  is  probably  the  best  governed 
community  in  the  country.  For  instance,  while  the  rest  of  the  nation  did  homage,  the 
past  winter,  to  King  Coal,  Sabetha  with  its  own  municipal  heating  plant  kept  its  fearless 
independence.  Strangely  enough,  too,  not  one  lawyer  is  to  be  found  in  this  little 
Kansas  town. 


THE    INVISIBLE    DETECTIVE 

By 
CHARLES    FREDERICK    CARTER 

The  dictograph,  that  mute  but  wonderfully  efficient  listener,  has  figured  successfully 
in  over  a  thousand  cases  where  first-hand  evidence  was  imperative.  Mr.  Carter,  in  fais 
usual  clever  style,  presents  in  an  absorbing  way,  some  of  the  more  striking  instances 
of  this  automatic  detective  work. 


MINING    FOR    TIGERS 

By 
C.    F.    HOLDER 

An  asphalt  trap  in  Oalif ornia  began  over  a  million  years  ago  to  ensnare  the  great 
sabre  tooth  tiger.    From  ^»t  day  to  this  all  kinds  of  animals  have  here  met  their  death. 
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ity  a  roie,  oy  re- 
ligion a  Jew,  by 
adoption  an  American,  began  asking  him- 
self that  question.  Graduated  from  the 
ghetto  of  New  York,  he  had  drifted  to 
California,  developed  into  a  wealthy  mer- 
chant, and  became  inspired  with  the  pur- 
pose to  serve  his  fellow  men. 

Cahfornia  was  the  finest  wheat  country 
in  the  world,  yet  it  could  not  raise  wheat 
at  a  profit  because  "the  market"  was 
against  it.  Lubin  wondered  what  "the 
market"  might  be,  and  why  it  prevented 
California  from  raising  wheat  that  mil- 
lions of  people  needed. 

He  set  out  to  answer  the  riddle.  Other 
men  had-  been  asking  the  same  sort  of 
questions  from  the  dawn  of  economic 
science.  Lubin  went  about  it  in  a  new 
way,  and  found  the  answer.  That  made 
him  different. 

But  he  did  more.  Having  his  answer, 
he  determined  that  the  thing  he  had  dis- 
covered should  be  of  service  to  the  whole 
world.  So  he  carried  his  riddle  and  its 
answer  to  the  kings  and  parliaments  of 
the  world,  convinced  them  that  he  was 
right,  and  founded  the  Parliament  of 
Man,  the  first  Federation  of  the 
World. 

The  International  Institute  of  Agricul- 
ture is  the  formal  title  of  this  ambitious 
child  of  David  Lubir's  practical  imagina- 
tion. It  is  with  this  Institute  and  the 
remarkable  man  who  founded  it  that  I 
have  to  deal. 

The  International  Institute  has  under- 
taken, with  the  backing  and  co-operation 
of  fifty  nations,  to  solve  the  cost-of-living 
problem  in  thoroughly  practical  fashion; 
to  free  agriculture  and  its  products  from 
thralldom  to  the  powers  of  speculation ; 
to  make  the  soils  of  the  world  just  a» 


rtii,  mat  la,  save  Americans,  iruiy, 
the  prophet  is  not  without  honor,  save  in 
his  own  country.  America,  the  greatest 
food  producing  and  exporting  country, 
has  been  last  to  realize  and  recognize  the 
importance  and  potentiality  of  the  Insti- 
tute which  has  been  established  at  Rome, 
and  in  which  every  first-  and  second-class 
nation  and  most  of  the  third-class  ones 
have  united  together.  Never  in  the 
world's  history  has  a  like  purpose 
brought  so  many  of  them  together  in  a 
great  common  purpose. 

Properly  to  describe  the  great  project 
of  co-operative  supervision,  extension 
and  improvement  of  agriculture,  is  im- 
possible without  telling  of  its  conception. 
The  man  and  his  work  must  be  presented 
together. 

Therefore  our  story  opens  upon  the 
boy  in  the  Ghetto.  His  father  had  died 
in  Poland  when  David  was  a  child,  and 
his  mother  had  brought  her  children  to 
America.  The  boy  learned  the  tailoring 
trade  in  a  New  York  sweatshop,  and 
when  his  sister  married  Harris  Wein- 
stock,  and  went  to  San  Francisco  to  live, 
young  David  presently  followed. 

At  seventeen  we  find  him  alone  in  the 
desert,  a  gold  seeker.  There,  under  the 
brazen  sky  by  day  and  the  stars  by  night, 
everything  introspective  and  contem- 
plative in  this  child  of  Israel  was  brought 
out.  Always  mystical  and  self-analytical, 
he  now  became  fascinated  with  the 
thought  of  being  alone  with  God.  The 
idea  that  God  and  One  make  a  majority 
became  strong  in  him.  He  even  dared 
hope  that  he  might  be  the  One.  No  con- 
ception of  a  mission  had  yet  reached  him. 
But  those  months  of  solitude  burned  out 
of  his  nature  everything  trivial  or  selfish. 
He  became  imbued  with  thought  of  a 
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nouse  wnere  ne  ate  wnen  ne  naa  tne 
money.  A  sidewalk  on  stilts  ran  by  the 
place,  at  the  level  of  his  store.  Here  he 
worked  and  starved,  waiting  for  business 
that  never  came.  He  was  almost  in 
despair  when  he  got  the  Sacramento 
agency  for  a  new  make  of  overalls. 
Sacramento  was  headquarters  for  rail- 
road construction,  mining  and  ranch  sup- 
plies, and  the  new  overalls,  the  best  that 
had  ever  been  brought  into  the  country, 
began  to  sell.  Their  fame  reached  all  the 
camps,  and  men  came  miles  for  them. 
Prosperity  seemed  determined  to  pick 
David  Lubin  for  her  own. 

One  day  a  huge,  red-faced,  ham-fisted 
Irish  railroad  foreman  clumped  down  the 
stilted  sidewalk  with  a  business  proposi- 
tion. 

"You've  got  th'  best  ov'ralls  that  was 
iver  brot  into  Califomy,"  he  began. 
"Ivrybody's  got  to  have  'em.  Give  me 
tin  cints  on  ivry  pair  ye  sell,  an'  I'll  get 
yez  all  th'  business  in  th'  valley." 

Lubin  knew  the  man  could  do  it,  but 
he  promptly  replied : 

"I'm  selling  these  overalls  as  cheap  as 
I  can,  and  I'll  give  no  rakeoffs  to  get 
business.  Now  get  out.  and  don't  come 
here  for  any  more  goods,  for  I'll  not  sell 
you  any." 

Whereupon  the  Irishman,  swearing 
vengeance,  left  the  place.  "But  I'll  come 
back,  Jew,"  he  said  as  he  slammed  the 
door. 

And  sure  enough,  three  days .  later 
Lubin  heard  the  Celtic  clump  of  those 
same  cowhides.  The  Irishman  was  com- 
ing, but  not  alone.  Lubin  hid  in  the 
darkest  corner  and  waited  for  the  trouble. 

He  had  not  mistaken.  Headed  by  the 
hulking  foreman,  the  gang  burst  in  and 
demanded : 


eyes     were     too 
sharp. 

"There  he  is,  byes,  in  th'  comer ; 
there's  the  Jew;  drag -him  out,  an'  make 
him  sell  ye  thim  ov'ralls.  They're  the 
best  that  iver  came  to  Californy,  an'  he's 
the  only  honest  Jew  that  iver  came  out  o' 
Palestine.  Here,  come  out  an'  show  th' 
byes  yer  goods." 

Getting  a  grip  on  Lubin's  coat  collar, 
the  Irishman  yanked  him  out  of  hiding 
and  pitched  him  behind  the  counter.  With 
trembling  hands,  Lubin  got  down  the 
sublimated  overalls,  while  the  red-faced 
terror  turned  salesman!  In  ten  minutes 
the  Irishman  had  sold  two  pairs  to  each 
of  the  twenty  men,  Lubin  had  his  money, 
and  the  inundation  had  rolled  on ! 

And  as  the  cowhides  clattered  away 
down  the  board-walk,  Lubin  heard  the 
big  voice  again  proclaiming : 

"There's  an  honest  Jew,  byes,  an'  he 
sells  honest  goods  fer  honest  prices!" 

Ffom  that  day  the  business  grew  by 
leaps  and  bounds.  They  used  to  say  in 
Sacramento  that  Davy  Lubin  couldn't 
keep  the  money  away.  His  brother-in- 
law,  Weinstock,  later  came  in,  and  it 
becanj«  Weinstock  &  Lubin,  of  Sacrar 
mento  and  San  Francisco.  The  Irish- 
man's report  that  Davy  Lubin  was  an 
honest  man  traveled  wide. 

But  prosperity  was  not  the  purpose 
that  had  been  burned  into  David  Lubin's 
soul  under  the  blazing  sun  and  shim- 
mering stars  of  the  desert.  It  was  his 
duty  not  to  prosper,  but  to  serve. 

One  day  Lubin  went  to  his  partner  and 
said,  "Harry,  I  am  going  into  the  fruit 
business." 

"What  for  ?  You'll  lose  all  you've 
made.  Fruit's  no  good  here ;  it  rots  on 
the  trees;  the  pigs  eat  what  they  want. 


bo  tie  bought  Iniit 
lands,  planted  the  best 
varieties,  and  convinced 
everybody  that  he  had 
gone  stark  mad.    While 


Fruit  Growers'  Associa- 
tion, the  biggest,  richest 
and  most  powerful  co- 
operative society  in  the 
world,     controlling     the 


others  were  getting  out  of  fruit,  Lubin  vast  fruit  product  of  California,  shipping 

was   getting   into   it  on   an  unheard-of  it  to  the  ends  of  the  world,  dominating 

scale.  markets,  maintaining  its  own  financial  ar- 

In  due  time  the  ranch  produced  such  rangements,  and  dealing  to  the  extent  of 

a  crop  as  the  valley  had  never  known,  many  millions  every  year.     It  brought 


and  Lubin  went  to  the  Southern  Pacific 
and  learned  its  rates  on  shipments  to  the 
east. 

"Too  high,"  said  he.    "I  can't  pay  such 
rates  and  sell  my  fruit,  except  at  a  loss." 


prosperity  and  stability  to  the  fruit  indus- 
try, and  vast  wealth  to  the  state. 

Huntington  saw  that  it  was  good.  Me 
joined  Lubin,  encouraged  him  with 
promise  of  favorable  rates  if  the  business 


"Well,  they  are  the  rates ;  you  can  pay     could  be  consolidated  into  big  instead  of 
them,  or  keep  your  fruit,"  small    shipments ;   and   in   the   end    the 

Then  Lubin  went  up  to  headquarters ;  project  was  carried  to  a  splendid  s 
to  the  mighty  Huntington,  California's 
master  of  highways  and  gateways. 
"You're  killing  the  goose  without  even 
giving  it  a  chance  to  lay  its  golden  egg," 
he  said.  "Reduce  your  rates,  give  the 
fruit  raisers  a  chance  to  consolidate  their 
shipments,  help  them  to  organize  a  big 
co-operative  scheme  to  market  their 
products,  and   this   fruit  business  will 

become  the  greatest  revenue  producer  the     greater  and  more  profitable  year  by  year, 
road  will  have."  But  not  for  long.    The  flood  of  pros- 

Huntington    listened.    Lubin    outlined     perity  gave  him  pause.  He  was  not  doing 


Lubin  had  done  his  part.  He  had 
found  a  way  to  get  California's  excess  of 
fruit  to  the  markets  that  wanted  it.  He 
lost  some  money  in  his  fruit  venture,  but 
he  solved  the  problem  for  the  rest  of  the 
state.  That  done,  he  disposed  of  his  fruit 
lands,  and  went  back  to  the  big  merchan- 
dising business  in  Sacramento  and  San 
Francisco,    that    persisted    in    growing 


the  plan  on  which  he  had  long  been 
studying,  of  bringing  the  fruit-growers 
of  California  together  in  a  great  co- 
operative association;  getting  them  to 
syndicate  their  shipments  so  as  to  make 
up  carload  and  trainload  lots,  so  that  the 


his  share  for  other  men.  Casting  about 
him,  he  saw  that  the  California  wheat 
growers  were  not  prospering.  The  world 
needed  the  wheat  but  something  was 
wrong.  Between  the  grower  and  the 
user,  there  was  somehow  or  other  so 
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much  difference  that  the  grower  gener- 
ally lost  money,  and  the  user  had  to  pay 
very  high  prices.  So  Lubin  decided  to 
find  out ;  and  again  he  began  at  the  bot- 
tom; he  bought  wheat  land  and  raised  a 
crop. 

At  that  time  California  wheat  was 
ahnost  unknown  in  the  States.  It  was 
grown  on  great  ranches,  and  shipped 
through  Port  Costa,  on  San  Francisco 
Bay,  to  European  markets.  The  excessive 
rates  of  the  Southern  Pacific,  the  com- 
petition of  wheat-growing  countries 
nearer  the  great  markets,  the  high  cost 
of  shipping  by  either  rail  or  water,  and 
especially  the  uncertainties  of  speculative 
markets,  were  ruining  the  Pacific  coast 
growers. 

So  when  his  first  crop  of  wheat  was 
ready — and  it  was  a  magnificent  one — 
Lubin  set  out  to  locate  and  analyze  the 
World's  Wheat  Market.  He  took  samples 
of  his  wheat  to  the  Port  Costa  dealers, 
and  demanded  to  know  what  they  would 
pay  for  it. 


"Sixty-seven  cents  a  bushel," 

"Is  that  all?    Why  don't  I  get  more?" 

"Because  that's  the  market,"  lucidly 
explained  the  dealer.  Lubin  wanted  to 
know  what  the  market  was,  where  it  was, 
and  who  made  it. 

That  was  too  much  for  either  the  good 
nature  or  the  risibles  of  the  dealers.  They 
assured  Lubin  that  he  was  displaying  all 
the  evidences  of  insanity, 

"No,  I'm  not  crazy;  but  I  want  to 
know  who  makes  the  price  on  my  wheat," 
he  persisted, 

"Well,  we  don't  know ;  but  that's  the 
price,  and  you  can  take  it  or  leave  it. 
Can't  tell  you  who  makes  the  price ;  prob- 
ably the  Chicago  Board  of  Trade;  we 
get  our  quotations  from  them. 

An  hour  later,  our  boy  of  the  Ghetto 
and  the  desert  was  en  route  to  Chicago, 
to  see  the  Board  of  Trade  and  find  out 
who  made  the  price  of  wheat.  He  found 
the  president  and  secretary  of  the  Board 
of  Trade,  and  demanded : 

"Why  don't  I  get  more  for  my  wheat  ?" 
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Thf.  Nkw  York  Stock  Exchangb  Where  Lubtn  Cot 
•What  Makes  thr  Price  op  Wheat? 

"Can't  tell  you;  we  don't- fix  the  price 
of  wheat  in  Chicago,"  they  explained. 

"Then  who  does  fix  it?  When  a  man 
makes  a  plow  or  a  pair  of  shoes,  he 
makes  the  price,  and  I  pay  it.  But  when 
I  make  wheat,  I  don't  fix  the  price,  and 
I  (^n't  even  find  out  who  does.  Who" 
decided  that  my  wheat  was  worth  sixty- 
seven  cents  in  San  Francisco?" 

The  Board  of  Trade  officials  weren't 
sure;  Chicago  got  its  quotations  from  the 
New  York  Produce  Exchange.  "You'd 
better  go  and  see  the  Produce  Exchange," 
they  advised  him. 

In  half  an  hour,  Lubln  was  on  train 
for  New  York.  There  his  experience 
was  a  repetition  of  what  had  befallen  in 
San  Francisco  and  Chicago.  The  big 
men  of  the  Produce  Exchange  didn't  fix 
the  price,  and  couldn't  tell  who  did.  They 
hadn't  thought  much  about  it.  But  every 
day  they  got  qUQtations  from  Liverpool, 
and  perhaps  in  Liverpool  Mr.  Lubin 
could  learn  what  he  wanted. 

The  first  steamship  had  Lubin  on  its 
list.    He  saw  the  officers  of  the  Liverpool 


exchanges,  and  was  duly 
assured  that  they  didn't 
make  prices.  They  talked 
much  about  supply  and  de- 
mand, and  would  have  had 
their  inquisitor  believe  that 
nobody  made  the  price  of 
wheat,  but  that  it  was  mys- 
teriously precipitated  out  of 
the  atmosphere,  like  rain. 
That  was  rather  too  penum- 
bral  for  the  man  who 
simply  wanted  to  know : 

"Why  is  my  wheat  only 
worth  sixty-seven  cents  in 
San  Francisco  ?  Why  does 
the  man  who  produces 
plows  and  shoes  and  shirts 
make  his  own  price,  while 
the  man  who  produces 
wheat  takes  the  price  some- 
body else  makes?" 

The     Liverpool     people 
said  they  received  crop  re- 
ports from  all  the  world; 
and  they  didn't  attempt  to 
pass   him'  along   to   some- 
body else,  as  San  Francisco 
LD  NOT  Learh        and  Chicago  and  New  York 
had  done.  Wherefore  Lubin 
became  convinced  that  his 
answer  was  right  here  in  Liverpool,  and 
set  about  to  find  it. 

The  story  of  his  inquiries  is  not  im- 
portant to  us ;  their  result  is.  He  found 
that  in  Liverpool  a  small  group  of  men 
controlled  private  systems  for  gathering 
crop  information  from  the  whole  world. 
These  called  themselves  dealers;  other 
people  called  them  speculators ;  Lubin 
decided  they  were  gamblers.  The  infor- 
mation was  carefully  guarded,  and  the 
public  received  only  such  condensations 
and  synopses  as  they  chose  to  give  out. 
For  the  greater  part,  the  crop  informa- 
tion trust  didn't  take  the  world  into  its 
confidence.  It  made  the  primary  quota- 
tions which  became  the  basis  for  San 
Frangisco'B,  Chicago's,  New  York's,  and 
every  other  market's  price. 

Having  the  original  information  before 
anybody  else,  these  men  enjoyed  especial 
advantages.  Having  first  information, 
they  made  others  pay  Iribute  to  them. 
They  knew  when  to  buy,  when  to  sell; 
they  gave  the  public  as  much  or  as  little 
of   their   precious    information   as   they 
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Chicago  BoAKD     Supplies   and  prospective  yields.     With 
E  World's  no  distortion,  no  suppression,  no  manipu- 

lation, the  world  would  make  its  own 


K  Paiach  at  Romb. 


prices,  and  shake  itself  free  from  the 
golden  grip  of  the  information  trust. 

"It  is  good,"  decided  Lubin.  "I  will 
go  to  the  President,  and  get  him  to 
initiate  a  movement  for  an  international 
crop  reporting  service."  But  on  reflec- 
tion he  saw  that  the  United  States  could 
not  lead,  because  it  was  the  greatest 
seller,  and  buying  nations  would  suspect 
a  plan  to  force  higher  prices. 

No  more  could  England  lead,  for  Eng- 
land was  the  great  buyer,  and  controlled 
the  market.  Producing  nations  would 
fear  that  these  market-making  English- 
men wanted  to  depress  prices,  while  con- 
suming nations  would  fear  a  plan  to  raise 
them. 

At  last  Lubin  decided  to  take  his  case 
to  France,  and  set  off  for  Paris.  There, 
leaders  of  economic  thought  gave  encour- 
agement, but  France  was  on  the  verge 
of  its  contest  between  church  and  state, 
and  the  statesmen  had  no  time  for  other 
things. 

Sadly  disappointed,  Lubin  determined 
to  try  Rome.  Of  all  the  world's  capitals, 
it  could  most  appropriately  underwrite 


Ektbrtfiisb  or 

his  enterprise.  The  new  Italy,  fighting 
to  establish  a  better  civilization  on  ruins 
which  everywhere  testified  to  the  failure 
of  an  older,  would  understand.  He  would 
show  that  the  old  order,  founded  in 
selfishness  and  greed,  had  passed,  because 
it  had  been  found  wanting.  The  new 
order,  if  it  would  endure,  must  be 
grounded  in  fraternity,  brotherhood  and 
co-operation. 

"If  I  could  only  get  to  the  King,"  he 
thought,  "and  have  the  Power  of  the 
Tongues  upon  me !" 

In  Rome,  Lubin  met  Professor  Penta- 
leoni,  of  the  Chair  of  Political  Economy 
in  one  of  the  universities.  The  fates 
seemed  determined  to  make  our  Jewish 
immigrant  at  last  the  servant  rather  than 
the  jester.  Professor  Pentaleoni  granted 
a  long  interview.  Lubin  was  received  in 
a  room  in  one  comer  of  which  sat  a 
simply,  almost  roughly  clad  man.  He 
was  not  presented,  and  took  no  part  in 
the  discussion. 

That  was  one  of  Lubin's  good  days. 
The  power  of  the  tongues  was  upon  him. 


GiTSH  iv  KiHa  Victor  Euhanuel.  / 
Tim  or  AeRiCDLiuKE.  Founded  by  i 
David  Lvbin. 


Pentaleoni  heard  his  plan,  and  presented 
every  conceivable  weakness.  Lubin 
smashed  all  objections;  explained  every 
uncertainty ;  brushed  aside  every  quibble. 
Lubin  won  Pentaleoni,  and  forgot  the 
insignificant  person  in  the  comer. 

But  the  mysterious  stranger  was  none 
other  than  Guglielmo  Ferrero,  greatest 
of  contemporary  historians,  the  most 
p<^ular  and  the  most  profound  latter-day 
student  of  ancient  and  mediaeval  Italy, 
as  Lubin  learned  when,  a  few  days  later, 
Dr.  Ferrero  published  a  dramatic  story 
of  that  interview.  The  man  who  had 
studied  most  carefully  that  greatest 
problem  of  Imperial  Rome — the  problem 
of  finding  and  bringing  daily  bread  for 
the  city  which  styled  herself  mistress  of 
the  world — not  only  gave  indorsement  to 
Lubin,  but  reinforced  his  argument  with 
a  richiiess  of  analogy  and  historic  cita- 
tions that  set  all  Italy  talking. 

The  shop-keeper  of  Sacramento  became 
the  lion  of  the  hour.  The  government 
sent  for  him.  Signor  Tittoni,  afterward 
Premier,  and  Signor  Luzzatti,  minister 


of  finance,  interested  themselves.  Provi- 
dentially, Luzzatti  was  a  Jew.  Lubin  was 
told  that  the  government  was  ready  to 
initiate  an  International  Conference,  to 
work  out  the  plan.  But  only  the  King 
could  invite  other  sovereigns  to  send 
delegates.  Mr.  Lubin  must  get  King 
Victor  Emmanuel's  indorsement!  And 
in  due  time  an  interview  was  arranged 
with  that  monarch.  It  marked  a  great 
event  in  Lubin's  life. 

There  may  be  less  conventional  people 
in  this  world  than  David  Lubin;  but  not 
many.  Panic  seized  him  when  he  was 
told  that  be  must  wear  a  silk  hat,  and 
accommodate  himself  to  court  etiquette. 
He  was  duly  drilled  in  the  tremendously 
important  art  of  carrying  his  silk  hat 
hanging  over  his  thumb ;  in  the  ceremony 
of  entering  the  royal  presence;  learned 
that  under  no  circumstances  must  he  turn 
his  back  on  the  King;  and  was  assured 
that  to  sit  in  the  royal  presence  would  be 
an  international  scandal.  His  audience 
was  to  last  five  minutes ;  and  to  overstay 
it  would  surely  cause  an  ejectment  whose 
horrors  he  was  permitted  to  imagine. 

"Cinque  minute ;  cinque  minute" ;  they 
kept  impressing  upon  him ;  and  when  he 


could  do  his  act  perfectly,  and  the  great 
occasion  came,  the  last  thing  he  saw  as 
he  was  ushered  down  a  line  of  liveried 
lackeys  to  the  threshold  of  the  audience 
chamber,  was  that  row  of  uplifted  hands 
with  outspread  fingers,  in  mute  but  awe- 
some reminder  of,  "cinque  minute,  cinque 
minute !" 

Another  minute,  and  the  king  entered, 
Lubin,  scared  almost  to  death,  looked  up 
into  the  grave  and  kindly  face  of  Victor 
Emmanuel,  forgot  in  that  instant  all  his 
etiquette,  thrust  the  silk  hat  under  a  table, 
and  strode  forward  with  outstretched 
hand. 

"How  do  you  do,  your  Majesty?  My 
name  is  David  Lubin,  from  Sacramento, 
California,  and  I  have  business  that  is 
very  important  to  you." 

A  smile  crossed  the  face  of  the  king, 
and  there  was  a  twinkle  in  his  eye  as  he 
replied,  in  excellent  English : 

"I  am  glad  to  see  you,  Mr.  Lubin.  Sit 
down  and  tell  me  about  this  business," 

But  Lubin  did  not  sit  down.  Instead, 
the  shopkeeper  from  the  States  led  the 
king  to  a  window,  and  waved  his  hand 


to  call  attention  to  the  panorama  of  the 
Imperial  City. 

"Your  Majesty,"  he  said,  "these  ruins 
tell  of  that  which  has  passed  because  it 
was  not  good.  Will  you  have  your  new 
Italy,  your  new  Rome,  to  be  great  and 
enduring,  or  will  you  have  your  newer 
civilization  crumble  in  dust  upon  these 
older  monuments?  Would  you  be  king 
of  an  Italy  of  liberty  and  brotherhood  ?" 

The  King  motioned  his  attendants,  and 
they  withdrew  in  despair  at  this  invasion 
from  Sacramento,  California.  "Cinque 
minute,  cinque  minute!"  they  muttered 
hopelessly. 

I  cannot  tell  much  about  that  interview 
between  the  King  and  David  Lubin.  But 
"cinque  minute"  lengthened  to  two  hours, 
and  at  the  end  of  the  long  interview  the 
lackeys  were  horrified  by  the  spectacle 
that  burst  upon  them. 

For  the  door  opened,  and  out  walked 
Victor  Emmanuel  and  David  Lubin.  The 
King  held  Mr.  Lubin's  hand  in  both  of 
his.  They  were  both  talking,  now ;  and 
when  the  boy  from  the  Ghetto  and  the 
desert  and  the  store  by  the  stilted  side- 
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walk  stopped  for  an  instant  the  over- 
powered attendants  heard  the  King  say : 

"AU  right,  Mr,  Lubin ;  I  shall  not  try 
a^in  to  tell  you  how  glad  I  am  that  you 
came.  It  is  going  to  be  just  as  you  wish. 
Your  plan  shall  be  carried  out,  to  the 
extent  even  of  my  private  fortune." 

Thus  the  battle  was  won.  The  King 
consulted  his  ministers,  and  presently 
sent  forth  a  proclamation  to  the  nations. 
It  invited  attention  to  the  desirability  of 
international  co-operation  to  obtain  offi- 
cial statistics  on  agricultural  production, 
and  stated  that  "the  matter  had  been 
called  to  the  attention  of  His  Majesty  by 
Mr,  David  Lubin  of  Sacramento,  Cali- 
fornia." Would  not  the  powers  send 
delegates  to  Rome  to  consider  the 
project  ? 

So  Italy  issued  invitations  for  the  first 
International  Conference,  held  at  Rome 
in  1905.  Some  thirty  nations  were  repre- 
sented, for  from  the  day  he  received  the 
King's  promise,  Lubin  did  not  lose  an 


W.  F.  Hill,  Head  of  the  Pennsylvania 
State  Grange, 

That  conference  of  1905  is  now  his- 
tory. With  his  native  eloquence,  pro- 
found conviction  and  unflagging  energy, 
David  Lubin  dominated  it.  But  the  big 
men  who  composed  it,  once  the  big  idea 
was  before  them,  needed  only  to  be 
shown  how  it  could  be  carried  into  effect. 

The  conference  declared  in  favor  of 
an  international  service  of  agricultural 
information,  and  drew  up  a  protocol.  The 
foreign  office  of  Italy  was  authorized  to 
initiate  the  pact,  and  Victor  Emmanuel 
set  aside  two  of  his  personal  estates  as  a 
trust,  the  income  to  be  devoted  to  the 
Institute.  It  is  now  about  $60,000  a  year, 
and  will  be  much  greater  in  future. 

The  treaty  for  the  establishment  and 
co-operative  maintenance  of  the  Inter- 
national Institute  of  Agriculture  was 
duly  ratified  by  the  following  countries: 
Germany,  Hungary,  Bulgaria,  Costa 
Rica,  Ottoman   Empire,  Spain,   France, 


Witte,  foremost  public  financier  of  Rus- 
sia, entered  the  list  of  Lubin's  supporters, 
and  Russia  committed  itself  to  the 
project.  President  Roosevelt  sent  as 
delegates  from  the  United  States,  Honor- 
able Henry  White,  then  ambassador  at 
Rome ;  Albert  F.  Woods,  of  the  Bureau 
of   Plant   Industry;   David   Lubin,   and 


Sweden,  Canada,  Argentine,  Belgium, 
Chili,  Cuba,  Egypt,  United  States,  Tunis, 
British  India,  Greece,  Luxembourg, 
Nicaragua,  Peru,  Roumania,  San  Marino, 
Switzerland,  Austria,  Brazil,  China,  Den- 
mark, Ecuador,  Ethiopia,  Great  Britain 
and  Ireland,  New  Zealand,  Italian  Eryth- 
ria  and  Somali,  Mexico,  Norway,  Persia, 
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Russia,  Servia,  and  Uruguay — a  remark- 
able diversity  of  nations. 

Victor  Emmanuel  built  the  "Palais  de 
I'lnstut  International  d'AgricuIture,"  in 
the  beautiful  Villa  Umberto  I,  formerly 
the  Villa  Borghese,  and  dedicated  it  to 
the  Institute., 

The  first  meeting  of  the  International 
Institute  of  Agriculture  opened  May  29, 
1908,  in  Rome.  Sessions  continued  for 
several  months,  and  a  detailed  organiza- 
tion was  perfected.  Each  adhering  nation 
was  asked  to  perfect  as  soon  as  possible 
a  system  of  crop  and  weather  reporting 
and  estimating,  so  that  the  most  com- 
plete and  accurate  information  possible 
should  be  secured.  This  information 
should  be  unified  and  standardized  in 
such  manner  that,  when  all  the  countries 
had  forwarded  their  data  to  the  experts 
of  the  International  Institute,  they  would 


have  a  more  complete  and  reliable  show- 
ing of  world  conditions  than  private 
enterprise  or  speculative  zeal  could  pos- 
sibly secure.  From  this,  the  Institute's 
specialists  would  make  up  conclusions 
that  would  guide  the  world's  markets 
accurately  and  surely.  There  would  be 
no  favorites.  Everybody  should  have  the 
information  at  once.  The  speculative  ele- 
ment should  be  reduced  to  the  minimum. 
Every  nation  should  place  the  informa- 
tion before  its  people — before  the  small- 
est producer  and  the  most  insignificant 
consumer,  as  well  as  the  richest  dealer  or 
most  powerful  market  manipulator — all 
at  the  same  time. 

Each  of  the  fifty  nations  maintains  a 
representation  at  the  International  Insti- 
tute throughout  the  year.  These  serve  as 
a  clearing  house  for  the  exchange  not 
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only  of  weather  and  crop  information, 
but  of  all  kinds  of  agricultural  knowl- 
edge. Recently  a  peculiar  blight  attacked 
the  orange  groves  of  Spain.  The  Span- 
ish representative  at  the  Institute  asked 
Mr,  Lubin — who  has  from  the  beginning 
been  the  permanent  representative  of  the 
United  States — -for  a  description  of  the 
California  process  of  orange-tree  fumiga- 
tion. It  was  secured  and  forwarded  in- 
stantly, and  saved  the  Spanish  orange 
growers.  That  is  one  instance  in  scores 
that  might  be  cited,  of  the  tremendously 
valuable  service  that  has  been  rendered 
through  this  exchange  of  the  world's  best 
agricultural  knowledge, 

Americans  cannot  readily  appreciate 
the  possibilities  of  such  a  work,  unless 
they  understand  that  no  other  country 
has  a  weather  service  or  a  crop-reporting 
organization  comparable  to  our  own.  But 
under  the  inspiration  of  Lubin  and 
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International  Institute,  the  rest  are  being 
induced  to  effect  such  organizations.  The 
Crop  Information  Trust  with  headquar- 
ters a^  Liverpool  is  beginning  to  realize 
that  its  monopoly  is  not  so  powerful  as 
it  once  was.  The  world  knows  more  about 
its  food  supplies,  its  crop  outlook,  its 
prospective  yields,  than  it  ever  did  before. 
It  judges  more  accurately  what  prices 
ought  to  be ;  it  is  less  at  the  mercy  of 
speculative  cliques  or  interests.  It  cannot 
so  easily  be  footed  by  inaccurate  or  mis- 
leading reports. 

Of  course,  this  work  is  by  no  means 
perfected  as  yet.  Countries  have  their 
crops  reported  by  different  systems ;  some 
use  calendar  year  periods  in  making  up 
totals ;  others  use  differing  fiscal  periods 
that  do  not  synchronize  and  that  make 
comparisons  difficult.  But  gradually  bet- 
ter and  better  order  is  being  brought  out 
of  chaos.  The  tremendous  possibilities 
of  the  Institute  are  at  last  reaHzed,  and 
governments  are  backing  it  with  en- 
thusiasm. Nowhere  is  there  so  little 
appreciation  of  its  possibilities,  appa- 
rently, as  in  the  United  States;  and  that 
chiefly  because  so  very  little  publicity  has 
thus  far  been  given  to  its  work. 

The  bulletin  service  of  the  Institute 
includes  not  only  information  about  crop 
conditions  and  prospects,  but  more  re- 
cently has  been  expanding  to  include 
many  matters  of  social  and  economic  im- 
portance. For  instance,  the  Institute  has 
been  making  a  study  of  the  Raiffeissen 
system  of  people's  agricultural  and 
trades  banks,  in  Germany.    These  insti- 


tutions  have  been  the  means  of  establish- 
ing independent  credit  and  banking  facil- 
ities among  the  peasant  cultivators  of 
Germany  and,  to  less  extent,  other  Euro- 
pean countries.  Their  work  has  been  of 
the  greatest  value;  last  year  they  did 
nearly  six  billions  of  dollars  of  business 
for  the  poorer  people  in  Germany  alone. 
The  system  is  needed  in  many  other 
countries ;  even  in  the*  United  States  it  is 
being  investigated  with  great  care  by  the 
Grange,  the  Farmers  Union,  and  some  of 
the  state  administrations,  with  a  view  to 
its  adaptation  to  our  necessities. 

This  people's  banking  system  is  the 
subject  of  a  very  valuable  report  that  the 
International  Institute  is  just  issuing,  to 
be  put  out  in  five  languages,  and  dis- 
tributed to  all  the  adhering  countries. 

These  are  random  examples  of  the 
work  done  by  the  institute  that  David 
Lubin  founded.  It  is  yet  in  its  infancy ; 
but  already  it  gives  promise  of  develop- 
ing into  a  World's  Department  of  Agri- 
culture. It  is  already  assured  of  success 
as  a  check  on  speculative  extremes,  and  a 
means  of  bringing  together,  in  a  common 


fund,  the  very  best  crop  and  agricultural 
knowledge  that  the  governments  can 
secure. 

David  Lubin,  honored  all  over  the 
world  as  the  founder  of  the  Institute,  has 
given  up  other  business,  and  devotes  most 
of  his  time  to  this  monumental  work.  He 
lives  chiefly  in  Rome;  a  little,  smooth- 
faced, stoop-shouldered,  earnest  man 
with  a  very  big  voice  and  the  intensity  of 
a  prophet  of  old  Israel,  He  talks  of  the 
Institute,  its  work  and  its  future,  with  an 
eloquence  that  never  fails  to  carry  his 
point.  He  is  the  sort  of  man  who  would 
be  set  down  as  a  fanatic  if  he  were  not 
right ;  as  a  visionary,  if  his  plans  did  not 
succeed ;  as  utterly  impractical  and  un- 
businesslike, if  he  were  not  intensely 
practical  and  a  distinguished  business 
success.  His  great  business  in  California 
goes  along  without  him ;  his  partner, 
moved  by  much  of  the  same  inspiration 
that  has  carried  Lubin  so  far,  sympa- 
thizes, and  his  family  is  devoted  to  his 
projects.  He  is  a  man  to  whom  the 
nations  will  be  erecting  memorials — a 
generation  or  two  after  he  is  dead. 


TWO    HUNDRED    CITIES    IN    REVOLT 

By 
HENRY    M.    HYDE 


THE  most  remarkable  political 
fact  of  the  last  decade  is  the 
rapidity  with  which  American 
cities  are  changing  their  form 
of  government. 
Twelve  years  ago  Galveston,  Texas, 
was  practically  wiped  out  by  a  tidal  wave. 
When  the  waters  receded  they  left  the 
island  covered  with  wreckage,  slime  and 
debt.  But  that  tidal  wave  wiped  out 
more  than  a  single  city!  It  swept  away 
— though  no  one  dreamed  of  it  at  the 
time — the  city  boss  and  the  corrupt  poli- 
tician from  hun- 
dreds of  American 
municipalities. 

Galveston  was 
left  broken  and 
bankrupt.  The 
work  of  reconstruc- 
tion —  the-  great 
problem  of  making 
the  city  safe — 
called  for  the  best 
efforts  of  the 
strongest  and  ablest 
men.  It  was  no  job 
for  gang  politicians, 
such  as  had  ruled 
and  despoiled  the 
city  —  in  alliance 
with  big  business — 
during  the  old  days. 
In  their  extremity 
the  people  of  the 
city  called  upon  the 
legislature  and  the 
Governor  of  the 
state  to  help  them. 
They  asked  that  the 
old  form  of  city 
government  be  sus- 
pended and  that  a 
commission  of  five 
strong  men  be  ap-  ' 


have  absolute  charge  of  every  department 
of  the  city  government. 

So — with  no  idea  of  forever  ending 
the  rule  of  the  Boss — did  Commission 
Government  come  into  existence. 

The  governor's  commission  took  hold 
of  their  great  task  like  men.     For  two 
years  they  labored  mightily,  while  the  old 
politicians     sulked     and     growled     and 
starved.    Then  there  came  a  chance  for 
the  politicians  to  take  the  whole  question 
into  the  courts.    The  courts  decided  that 
because   a   majority   of  the  commission  ■ 
was    appointed   by 
the   Governor,    the 
whole  body  and  its 
work  was  unconsti- 
tutional.    Where- 
upon  the  people 
rose  in  their  wrath 
and    elected   the 
same  live  commis- 
sioners by   a   vote 
that    buried    the 
gangsters  deeper 
than  the  tidal  wave. 
So    the    original 
"commission"    be- 
came   a    purely 
popular  and  elect- 
ive   body,    though 
the    name — now    a 
complete  misnomer 
— has  stuck.  It  was 
five    years    before 
the  Galveston  anti- 
toxin  for  the  city 
boss  disease  began 
to  take.     Houston, 
watching  with  jeal- 
ous eyes  the  rebirth 
and    rapid    growth 
of    its    sister    city, 
was  the  first  to  fol- 
*voR  ofLos  angbles.         low  the  Galveston 
!ii"rKBl?«™idforce.^'"        example.     And  on 
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the  heels  of  Houston,  with  rapid  stride, 
came  the  revolution. 

Between  January  1,  1906,  and 
February  1, 1912,  no  less  than  186 
American  cities  scattered  through 
33  states,  adopted  the  commission 
form  of  govemment. 

A  glance  at  the  table  of  Commission 
Cities  will  show  that  they  vary  in  popula- 
tion from  mere  hamlets  of  one  or  two 
thousand  to  big  towns  of  150,000,  like 
Oakland,  California,  In  all  there  are 
about  4,000,000  city  dwellers  now  living 
underthecommission  form  of  government. 

More  than  two  hundred  other  munici- 
palities are  now  seriously  considering  the 
adoption  of  the  commission,  and  the 
"Galveston  idea,"  while  not  adopted  in  its 
entirety,  has  materially  affected  the  form 
of  government  in  such  great  cities  as 
Boston  and  Pittsburg. 

The  essential  features  of  the  Galveston 
or  commission  form  of  city  administra- 
tion are  these : 

1,  All  power  and  responsibility  must 
be  centered  in  and  confined  to  a  small 


council  or  commission,  usually  of  five 
members,  who,  by  themselves  or  through 
their  own  appointees,  pass  all  city  ordi- 
nances, enforce  them,  and  administer  all 
city  affairs.  This  commission  is  the  city 
government. 

2.  The  members  of  the  commission 
must  be  elected  from  the  city  at  large 
and  not  as  representing  any  ward  or  dis- 
trict. 

3.  The  members  of  the  commission 
must  be  the  only  elective  officers  of  the 
city  (with  the  possible  exception  of  an 
auditor  or  school  board)  and  must  have 
the  power  to  appoint  all  the  subordinate 
administrative  officials. 

4.  The  commission  must  have  the 
power  to  remove  at  will  any  or  all  of  the 
officials  it  has  appointed.  In  this  way 
only  can  the  commission,  itself,  be  held 
directly  responsible  for  results  by  the 
people  of  the  city. 

The  initiative,  referendum  and  recall, 
while  they  form  part  of  the  charter  in 
most  commission-governed  cities,  are  not 
an  essential  part  of  the  plan. 


Official  List  of  Commissioii  Plan  Cties— Corrected  to  Fefamaiy  1^  1912 

Cttiet  added  tinea  October  are  in  italics 


ALABAMA 

Pop. 

Birmingham   1 32,685 

Cofdova    1,747 

Hartaelle 1,374 

Huntsville    7,611 

Mobile   51,521 

Montgomery     ....  38,136 

Talladego 5.854 

Tuscaloosa    8,407 

CALIFORNIA 

Berkeley    40,434 

Modesto    7,258 

Monterey    4,923 

Oakland    150,174 

Sacramento    44,696 

San  Diego    39,578 

San   Luis   Obispo.     5,157 

Santa  Cruz 11.146 

Stockton    23,256 

VaDejo    11,340 

COLORADO 

Colorado   Springs.  29,178 
Grand  Junction. . .     7,754 

GEORGIA 
CartersviUe    4.067 

IDAHO 
Lewiston     6,043 


KANSAS 

Pop, 

Abilene    4,118 

Anthony    2,669 

Caldwell    . .  r 2,205 

ChanuU    9,272 

Cherryvale    4,304 

Coffeyyille    12,687 

Council  Grove....     2,545 

Dodge  City 3,214 

Emporia  ' 9,058 

Eureka    2,333 

Girard    2,446 

Hutchinson     16,364 

Independence     ...   10,480 

lola    9,032 

Kansas  City 82,331 

Kingman  

Leavenworth    ....   19,363 

Manhattan    5,722 

Marion    1,841 

Neodesha    2,872 

Newton   7,862 

Parsons   12,463 

Pittsburg     14,755 

Pratt 3.302 

Topeka    43.684 

Wellington    7,034 

Wichita   52,450 


ILLINOIS 


Carbondalo 

Clinton 

Decatur , 

Dixon    

Elgin     

Forest  Park  . 
Hamilton    . . . . 
Hillsboro     . . . , 
Jacksonville    . . 
Kewanee  .... 

Moline     

OtUwa    

Pekin     

Rochelle    .... 
Rock  Island  .. 
Springfield    . . . 
Spring  Valley 
Waukegan    . . 


IOWA 

Burlington  . . . . . 
Cedar  Rapids  ., 
Des  Moines  . . . . 
Fort  Dodge   . . . . 

Keokuk   

Marshalltown  . . . 
Sioux  City  . . . . , 


5,411 
5,165 

31,140 
7,216 

25.976 
6,594 
1,627 
3,424 

15,326 
9,307 

24,199 

11,121 
9,897 
2,732 

24,335 

51,617 
7,035 

16,069 


34,324 
33,811 
86,368 
15,543 
14,008 
13,374 
47,828 


KENTUCKY 

Lexington   34,099 

Newport    30,309 

LOUISIANA 
Shreveport    28,015 

MAINE 
Gardiner  5,311 

MARYLAND 
Cumberland    21,839 

MASSACHUSETTS 

Gloucester    24,398 

Haverhill    44.115 

Lavtrence    85,892 

LoweU  106,294 

Lynn    89,336 

Taunton    34,259 

MICHIGAN 

Fremont    

Harbor  Beach   ...  1,556 

Pontiac    14,532 

Port  Huron   18,863 

Wyandotte    8,287 

MISSISSIPPI 

Oarksdale     4,079 

Gulf  port    6,386 

Hattiesburg    11,733 

Laurel   8,465 


MINNESOTA 

Pop, 

Faribault     19,001 

Mankato    10.365 

MONTANA 
Missoula   12,869 

NEBRASKA 

Beatrice    9,356 

Nebraska  City  . . . 
Omaha     124,069 

NEW  JERSEY 

Ocean   City    1,950 

Passaic    54,773 

Ridgewood    5,416 

Trenton     96,815 

NEW  MEXICO 
Roswell     6,172 

NORTH  CAROLINA 

Greensboro     15,895 

High  Point 9,529 

WUmington    25,748 

NORTH  DAKOTA 

Bismarck     5,443 

Mandan     3,873 

Minot    6,188 

OKLAHOMA 

Ardmore   8,618 

Bartlesville     6,181 

Duncan   2,477 

El  Reno   7,872 

Enid 13,799 

Guthrie    11.654 

Holdenville 

Lawton    7,788 

MacAlester     12,954 

Miami    2,907 

Muskogee    25,278 

Oklahoma  City   ..  64,205 

Purcell    2,740 

Sapulpa 8,283 

Tulsa   18,182 

Wagoner 4,018 

OREGON 
Baker    6,680 

SOUTH  CAROLINA 
Columbia    26,311 

SOUTH  DAKOTA 

Aberdeen    10,753 

Canton 2,103 

Chamberlain     ....  1,275 

Dell  Rapids   1,367 

Huron   5,791 

Lead    8,392 


Pop- 

Pierre    •  • .     3.656 

Rapid  City 3.854 

Sioux  Falls    14,094 

Vermillion    2,187 

Yankton    3,787 

TENNESSEE 

Chattanooga 44,604 

Knoxville    36,346 

Memphis   131.105 

TEXAS 

Aransas   Pass    . 

Austin   

Beaumont   

Corpus  Christi  . 

Dallas    

Denison     

Fort  Worth   ... 

Galveston    

Greenville 

Houston 

Kennedy   

Marble  Falls   .. 

Marshall    

Nixon    

Palestine 

Port  Arthur  ... 
Port  Lavaca  . . . 
Robstown    


1,197 
29,860 
20,640 

8,222 
92,104 
15,632 
73,302 
36,981 

8,850 
78,800 

1,147 

1,061 
11,452 

10,297 
7,663 
1,699 


UTAH 

Salt  Lake  City...  92,777 

Logan    7,522 

Murray   4,057 

Ogden    25,580 

Provo    8,929 

WASHINGTON 

Centralia 7,311 

Chehalis    

Hoquiam   8,171 

North  Yakima....  14,082 

Spokane    104,402 

Tacoma   83,743 

Walla  WalU   19,364 

WEST  VIRGINIA 

Bluefield    11,188 

Huntington    31,161 

Parkersburg 17,842 

WISCONSIN 


Appleton   .. 
Eau  Claire 
Janestnlle    . 
Menominee 
Oshkosh    . . 
Rice  Lake 
Superior    . . 


WYOMING 
Sheridan   


16,773 
18,310 
13,894 

33,062 

40,384 

8,408 


Commission  government  has  not  been 
yet  on  trial  for  a  long  enough  time  to 
justify  a  statement  that  it  will  solve  all 
the  problems  of  municipal  government. 
Its  merits,  however,  are  many  and  very 
plain. 

Under  the  old  system  of  electing  a 
mayor  and  many  other  city  officials,  in- 
cluding one  or  two  aldermen  from  each 
ward,  the  ballot  includes  so  many  names 
that  it  is  practically  impossible  for  the 
voter  to  get  accurate  information  about 
all  or  any  considerable  number  of  them. 


There  are  only  eight  or  ten  names  on  the 
ballot  in  a  commission  election  and  the 
chance  of  a  bad  man  slipping  through  is 
thus  greatly  lessened. 

Under  the  old  form  of  city  government 
there  are  so  many  officials  and  the  power 
and  responsibility  is  so  divided  among 
them  that  it  is  practically  impossible  to 
fix  the  blame  for  bad  results.  With  a 
commission  the  responsibility  is  cen- 
tered in  one  man,  who  cannot  dodge  or 
evade  either  blame  or  credit. 

In  the  old  form  so  many  men  and  de- 
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partments  must  be 
consulted  that 
the  administra- 
tion of  city 
business  is 
greatly  de- 
layed. Under  a 
commission, 
business  i  s 
greatly  simpli- 
fied and  expe- 
dited. In  ten 
minutes  action 
can  be  taken 
which,  under 
the  old  regime, 
might  have 
been  postponed 
for  as  many 
weeks  or 
months. 

When  it 
comes  to  set- 
ting down  the 
specific  results 
of  commission 
government  in 
the  cities  where 
it  is  being  tried, 
the  first  thing  to  be 
noted  is  that  in  not 


a  single  instance 
has  grafting  or 
corruption  been 
chained  —  let 
alone  proved — 
against  any 
commissioner. 
Returns  from  a 
few  scattered 
cities  follow: 

H  o  u  ston, 
Tex.  —  Com- 
mission plan 
in  effect 
January  1, 
1906.  Credit 
of  the  city, 
which  had  been 
worth  about 
eighty  cents  on 
the  dollar,  was 
restored  to  par. 
Tax  rate  has 
been  reduced 
from  $2.00  to 
$1.70,  while  as- 
sessments are 
said  to  be  pro- 
portionately lower. 
The    old    debt    of 


CITIZENS  ON  NOV.  3, 1809,  VOTED  THAT  THE  CITY  OF  lUFFALa 
ASK  THE  STATE  LESISLATUBE  TO  ENACT  A  CHARTDI  FDR  SUFFALO  ON  TKE 


$400,000  was  quickly  wiped  out.  In  five 
years,  seventy  miles  of  streets  have  been 
repaved,  the  cost  being  defrayed  out  of 
general  revenue.  A  great  auditorium 
and  its  site  have  been  paid  for  from  the 
same  source.  Schools  have  been  re- 
deemed from  politics.  Gambling  and 
illicit  liquor  selling  have  been  stopped. 
The  price  of  gas  has  been  forced  down 
from  $1.50  to  $1.15  per  thousand. 

Dallas,  Tex. — Commission  plan  in  ef- 
fect 1907,  In  first  two  years  the  com- 
mission wiped  out  a  deficiency  of  $200,- 
000  and  established  a  credit  balance. 

Des  Moines,  la. — Commission  plan  in 
effect  in  1907.  In  its  first  year  the  com- 
mission saved  $184,000  in  running  ex- 
penses, as  compared  with  the  previous 
year  under  the  old  government.  It  made 
better  bargains  for  the  city  in  electric 
light  charges,  obtained  interest  on  city 
deposits  for  the  first  time,  cleaned  streets 
and  alleys  better  (the  alleys  had  formerly 
not  been  cleaned  at  all)  and  wiped  out 
the  "red  light  district,"    the    effect  of 


which  has  since  been  shown  in  reduced 
crime. 

Cedar  Rapids,  la.— Commission  plan 
in  effect  January  1,  1908.  The  city  has 
been  put  on  a  cash  basis,  pays  its  bids 
every  Wednesday  morning,  taking  a  two 
per  cent,  discount  for  cash.  Bonded  in- 
debtedness reduced  by  $93,000  net.  The 
city's  net  inventory  has  been  increased 
from  $453,168.43  January  1,  1908,  to 
$878306.24  January  1,  1911. 

Leavenworth,  Kan. — Commission  plan 
in  effect  in  1908.  The  commission  has 
reduced  the  bonded  indebtedness  by 
$112,950,  while  the  tax  rate  has  remained 
stationary.  Kansas  is  a  prohibition  state, 
but  Leavenworth  has  always  defied  the 
law  and  allowed  the  saloons  to  exist,  sub- 
ject to  periodical  fines  which  brought  in 
$80,000  a  year.  The  commission  closed 
the  saloons  and  disposed  of  this  illegal 
revenue  without  disturbing  the  tax  rate. 
Over  $200,000  was  spent  in  special  im- 
provements the  first  year  as  against  an 
average  of  $25,000  in  previous  years.    In 


the  first  two  years  under  the  new  system 
six  miles  of  street  were  paved  as  against 
twelve  miles  in  the  preceding  twenty-five 
years. 

Haverhill,  Mass. — Commission  plan  in 
effect  in  1909.  The  first  year's  report 
under  the  new  plan  showed  a  saving  of 
$97,9CX)  in  running  expenses.  When  the 
commission  took  hold  the  financial  status 
of  the  city  was  very  bad.  It  had  reached , 
both  its  debt  limit  and  tax  rate  limit  and 
was  steadily  falling  behind  in  its  pay- 
ments. Appeals  were  being  made  to  the 
legislature  for  an  extension  of  the  tax 
rate  limit,  but  this  extension  has  now  be- 
come unnecessary.  In  addition  the  city 
has  voted  no  license,  the  revenue  from 
the  saloons  being  no  longer  needed. 
Party  lines  in  Haverhill,  which  was  for- 
merly a  Republican  city,  have  been  com- 
pletely broken.  The  commission  con- 
sists of  two  Democrats,  two  Republicans' 
and  a  Socialist. 

Gloucester,  Mass. — Commission  plan 
in  effect  1909.  The  first  year's  report 
showed  all  bills  paid  and  a  reduction  tn 
the  city  debt  of  $18,000.  It  is  claimed 
that  the  roads  and  streets  have  been  bet- 
ter kept  at  $6,000  less  annual  expense. 


Keokuk,  la. — Commission  plan  in  ef- 
fect 1909.  When  the  plan  went  into  ef- 
fect the  city  treasury  was  empty  and 
there  was  a  floating  debt  of  20  per  cent, 
of  the  annual  revenue  of  the  city.  After 
six  months  commission  government,  the 
city  began  operating  on  a  cash  basis  and 
the  bonded  indebtedness  decreased  by 
$39,000.  More  than  double  the  amount 
of  street  improvements  made  in  the  cor- 
responding six  months  of  the  preceding 
year  was  made,  while  for  less  than  one- 
half  of  the  results  accomplished  in  the 
street  department  this  year  for  $11,500 
the  city  paid  out  last  year  the  sum'  of 
$14,000. 

Kansas  City,  Kan. — Commission  plan 
in  effect  19lO.  When  the  new  regime 
commenced  it  was  found  that  a  deficit  of 
$40,000  in  the  annual  expenses  was  im- 
minent. By  energy  in  collecting  licenses, 
dog  taxes,  taxes  on  street  cars  and  tele- 
phone poles  $16,000  more  was  collected 
in  nine  months  than  in  the  previous  year. 
Cutting  out  superfluous  city  employees 
and  economizing  reduced  the  expenses 
sufficiently  to  enable  the  Commissioner  of 
Finance  to  promise  that  the  city  within 
a  few  months  will  be  free  of  its  indebt- 
edness. 


pairs   when    relay-        w,  j.  Hwduv.  Uavok  or  Stokahb.  Wawingtoh.       equalized  and  more 
ing  its  tracks.    The  work  accomplished 

city    formerly    attended    to    this.      The     at  less  expense.     Mayor  and  councilmen 
Fioaoce  Commissiooer  beii^  unable  to     devote  their  entire  time  to  city  affairs. 
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All  bills  discounted  and  interest  received 
on  daily  balances  in  bank.  About  $20,000 
was  saved  the  first  year. 

Columbia,  S.  C. — Plan  in  operation 
May  11,  1910.  Population,  26,311.  For 
current  administrative  and  departmental 
expenses  since  January  1st,  the  previous 
administration  had  expended  $169,468.09, 
or  a  rate  per  annum  of  $468,536.00.  Dur- 
ing the  remainder  of  the  year  the  com- 
missioners spent  $167,435.04  for  the 
same  purposes,  without  curtailing  work 
in  any  way,  or  at  a  rate  per  annum  of 
$262,300.00.  The  old  council  spent  $13,- 
289.00  while  repairing  39  city  blocks ;  the 
new  council  thoroughly  repaired  166 
blocks  for  $17,426.00. 

Birmingham,  Ala. — Plan  in  effect 
April,  1911.  In  the  first  month  under  the 
new  plan  the  city  borrowed  $500,000  at 
the  lowest  rate  in  its  history.  The  com- 
mission cut  down  the  annual  running  ex- 
penses by  $75,000  in  the  first  week. 

In  this  as  in  all  other  reforms,  there 
is  danger  that  enthusiasts  will  confuse 
the  means  with  the  end. 

The  commission  plan  is  admirable  only 
so  faf  as  it  proves  the  best  instrument 
through  which  honest  and  efficient  city 
government  can  be  obtained.  There  is 
nothing  about  it  sacred — nothing  which 
is  not  and  should  not  be  subject  to 
amendment.  And  there  have  already 
been  proposed  some  most  interesting 
variations  from  the  plan.  One  of  them  is 
that  adopted  by  the  city  at  Staunton, 
Virginia.  Its  citizens  decided  that  they 
would   like  to  try  commission  govern- 


ment, but  they  presently  discovered  that 
under  the  constitution  of  the  state,  com- 
mission government  in  its  ordinary  form 
could  not  be  had.  Whereupon  they 
promptly  adapted  the  plan  to  the  con- 
ditions. They  elected  a  small  city  coun- 
cil from  the  city  at  large  and  that  coun- 
cil employed,  at  a  good  salary,  an  ex- 
perienced civil  engineer  and  executive  to 
act  as  general  manager  of  the  city.  Lock- 
port,  New  York,  has  asked  that  it  be 
given  power  to  make  a  similar  experi- 
ment. It  proposes  the  election  of  a  small 
commission,  the  members  of  which  shall 
serve  in  exactly  the  same  capacity  as  the 
directors  of  a  business  corporation,  em- 
ploying as  a  chief  executive  a  Municipal 
General  Manager.  In  this  way  it  is  ex- 
pected that  in  cities  which  cannot  afford 
to  pay  for  the  ituU-time  services  of  five 
important  men,  their  expert  advice  can 
be  secured  and  the  power  and  responsi- 
bility can  be  concentrated  in  a  single  man 
under  their  direction. 

As  the  German  cities  are  administered 
by  professional  Burgomasters,  who  may 
be  called  from  a  small  city  to  a  larger,  as 
their  experience  and  ability  grows,  so 
under  this  Staunton  and  Lockport  plan  a 
new  profession  of  Municipal  General 
Managers  might  be  developed  in  this 
country. 

Most  important  of  all  is  the  fact  that 
the  people  who  live  in  American  cities 
have,  at  last,  developed  a  sense  of  civic 
or  community  pride  and  responsibility. 
And  the  short  ballot  and  the  so-called 
commission  form  of  government  are  ap- 
parently the  best  tools  that  have  so  far 
been  found  for  giving  effect  to  their  new 
aspirations. 


SisEPiNG  Out  Doors  Is  an  ExrELixHT  He/ 


H  Ihvestubnt. 


let  up  or  tire. 

He  is  a  living  example  of 
lish  as  vigorous  as  the  doctors'  own,  his  own  theories  and  manner  of  existence, 
"Gentlemen,  I'll  fool  you."  and  is  one  of  the  busiest  men  in  New 

"Here's  for  three  wasted  years,"  he  Haven.  In  hetween  times  he  has  written 
mourned  as  he  turned  his  back  on  the  a  governmental  report  which  is  quoted 
green  of  college  life  and  started  for  the  all  over  the  country  on  "National  Vital- 
mild  climate  of  the  Pacific.  But  those  ity  r  Its  Waste  and  Conservation." 
three  years  proved  the  very  backbone  of  His  ideas  are  as  big  as  the  man  him- 
his  life  aod  work,  for  he  came  back  lit-     self,  which  is  saying  much. 


cuttous     route     of 

raising  golden  fruit.  Why  not  extract 
the  gold  direct  from  the  soil?  But  was 
it  possible  ?  The  golden  grains  were  too 
fine  and  too  scattered  to  be  obtained  by 
any  of  the  existing  methods  of  placer 
mining.  Hadn't  the  Chinese  tried  it,  and 
who  could  live  cheaper  than  a  Chinaman  ? 


are  working  n^ht 
and  day  turning  out  6,000  tons  of 
crushed  rock  each  day.  Next,  why  not 
plant  these  lands  to  fruits  and  eucalyptus 
from  Australia?  It  was  done,  and  this 
also  proved,  tike  the  other  things  that 
Mr.  Hammon    had   undertaken,  a  big 
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WHEN    WELSH    AND     IRISH     RULE 

By 
ROBERT    BARR 


THE  present  political  situation 
in  Great  Britain  is  so  astound- 
ing, so  unprecedented,  that  if 
a  writer  attempts  dispassion- 
ately to  portray  it,  he  should 
be  out  of  the  turmoil  in  London,  and 
view  the  position  with  the  impartial  gaze 
of  an  ahen.  I  happen  to  be  well  equipped 
for  such  a  task,  for  I  am  writing  these 
words  in  an  unfashionable  Italian  town. 


the  click  of  the  typewriter  punctuating  the 
steady  roar  of  the  Mediterranean.  I  am 
quite  out  of  reach  of  any  book  of  statis- 
tics, therefore,  thank  goodness,  I  can  give 
you  no  figures,  yet  I  shall  endeavor  to  be 
as  accurate  as  the  multiplication  table. 

A  short  distance  along  the  coast  west- 
ward, a  few  miles  nearer  America  than 
I  am  a  man  from  the  same  island  to 
which  I  belong,  but  of  a  different  nation- 


David  Llovd-Geosgf, 
Chancellor    of   thr 
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ality,  is  at  this  moment  playing  golf.  I 
sometimes  see  his  smiling  face  as  he 
rushes  past  in  a  motor  car,  and  I  always 
think  of  another  trip  he  took  along  the 
same  road  somewhat  more  than  a  year 
ago,  on  the  most  desperate  man  hunt 
that  any  automobilist  ever  undertook. 

This  man  is  more  powerful  than  King 
George  of  England.  He  is  more  power- 
ful than  the  Right  Honorable  Mr. 
Asquith,  Premier  of  Great  Britain.  He 
is  more  powerful  than  the  House  of 
Commons,  the  Mother  of  Parliaments,  as 
it  is  called,  and  he  is  naturally  much 
more  powerful  than  the  House  of  Lords, 
recently  hamstrung  by  himself,  and  this 
potent,  temporary  neighbor  of  mine  is 
David  Lloyd-George,  Chancellor  of  the 
British  Exchequer. 

A  hasty  person  might  jump  at  the  con- 
clusion that  if  what  I  have  written  is 
true,  David  is  the  most  influential  man 
in  the  British  Empire,  but  a  reflective 
reader,  well  up  on  Bible  histo;*y,  which 
David  loves  to  quote  when  he  makes  his 
exciting  speeches  at  Whitefield's  Taber- 
nacle, will  remember  that  in  the  olden 
days  the  David  of  that  time  had  his 
Jonathan.  They  were  friends  and  equal, 
but  our  David's  Jonathan  is  as  much 
more  potent  than  Lloyd-George,  as 
Lloyd-George  is  more  potent  than  King 
George.  This  Jonathan  is  John  Red- 
mond, leader  of  the  Irish  Nationalists. 
The  first  governor  of  England,  there- 
fore, is  an  Irishman;  the  second  is  a 
Welshman;  the  third,  nominal  leader  of 
the  party,  is  member  for  a  Scotch  con- 
stituency. So  "here's  a  state  of  things," 
as  Sir  W.  S.  Gilbert  remarked,  a  state 
of  things,  indeed,  to  be  equalled  only  in 
the  regions  of  his  own  topsy-turvey 
drama.  The  Liberal  Party  is  in  the 
minority,  yet  the  Liberal  Party  is  in 
power,  while  the  Irish  Nationalists  rule. 
Of  the  political  groups  in  the  House  of 
Commons  today,  the  Conservative  Party 
stands  first  in  point  of  numbers;  the 
Liberal  Party,  even  with  the  extreme 
Radicals  added,  comes  second,  while  the 
Irish  Nationalists  come  a  long  way 
behind  for  the  third  place,  yet  actual 
power  in  a  country  supposed  to  .be  gov- 
erned by  a  majority,  rests  with  the 
smallest  group;  the  nominal  power  is 
held  by  the  largest  minority  section,  while 
the  Conservative  Party,  which  possesses 


a  plurality  of  votes  in  the  House  of 
Commons  and  in  the  country,  is  helpless 
as  a  smoker  lost  in  the  desert,  with  a 
good  cigar  and  no  matches.  England, 
the  most  conservative  of  countries,  is  in 
the  hands  of  the  most  radical  of  govern- 
ments, and  Lloyd-George,  by  kind  per- 
mission of  Mr.  Redmond,  is  king.  Well 
might  that  bewildered  country  sing  the 
Jacobite  song  prevalent  when  the  first 
George,  also  a  foreigner,  came  to  the 
throne : 

**Wha  th'  Deevil  hav'  we  gotten  fur  a 
King  ? . 
A  wee  bit  German  Lairdie, 
An'  they  hav'  found  this  fearsome  thing 
Digging  in  his  Kail-yairdie." 

England,  that  depends  for  its  existence 
on  manufacturing,  on  shipping  and  on 
business  generally,  has,  for  Chancellor  of 
the  Exchequer,  a  man  who  a  few  years 
ago  was  a  no-account  cross-roads  lawyer 
in  Wales;  a  man  who  knows  nothing  of 
finance,  of  shipping,  of  manufacturing; 
one  distrusted  by  every  business  man  in 
the  country;  who  is  raising  taxation  to 
a  height  never  before  known  in  English 
history;  who  has  created  more  offices 
than  any  five  of  his  predecessors,  filling 
them  with  his  own  partisans;  who  has 
promised  the  working-man  an  immediate 
Paradise,  and  now  that  the  working- 
man  finds  himself  still  upon  earth,  has 
created  a  state  of  industrial  unrest  that 
appals  a  thinking  citizen.  How  came  a 
sober-minded  country  to  do  such  a  thing  ? 

She  didn't  do  it,  or  perhaps  it  would 
be  more  correct  to  say  she  did  it  inad- 
vertently. They  called  the  South  African 
contest  the  "absent-minded  war,"  parody- 
ing Kipling.  An  absent-minded  election 
gave  Lloyd-George  his  opportunity. 
Previous  to  1906,  politics  in  England 
had  come  to  a  sort  of  dead  centre :  there 
was  nothing  doing.  When  President 
Kruger  hurled  his  ultimatum  at  Great 
Britain,  he  inaugurated  an  unpleasant- 
ness, the  seriousness  of  which  was  under- 
stood by  very  few  persons  in  the  latter 
country.  The  Transvaal  was  prepared: 
England  is  never  prepared  for  anything. 
The  lackadaisical  Tory  Government  mis- 
managed everything  to  the  limit.  When 
peace  was  declared  the  Tory  Government 
should  have  been  thrown  out  for  its 
incompetence,  but  it  dragged  on  a  nerve- 
less existence.    It  was  led  by  one  of  the 
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most  charming,  cultured  men  in  Eng- 
land, Arthur  James  Balfour;  a  man  of 
so  fair  and  philosophical  a  turn  of  mind 
that  he  never  could  answer  definitely  the 
simplest  question.  If  you  asked  him 
whether  or  not  two  and  two  made  four, 
he  would  reply  that  it  all  depended  on 
how  you  looked  at  it.  When  his  ener- 
getic henchman, 
Joe  Chamherlain, 
unexpectedly 
sprang  tariff  re- 
form on  the  coun- 
try, feeling,  as  he 
did,  that  the  Gov- 
ernment was  going 
to  die  of  anaemia, 
his  own  preference 
being  to  die  fight- 
ing, nohody  in  all 
the  land  knew 
exactly  where  Bal- 
four stood  on  the 
question. 

Arthur  James 
was  great  on  tac- 
tics, and  his  friends 
tell  me  that  on  this 
occasion  his  tactics 
held  the  Tory 
Party  together. 
Doubtless  they  did, 
but  it  held  them  to- 
gether merely  to 
lead  them  to  the 
slaughter.  The 
Man  in  the  Street 
was  tired  of  tac- 
tics :  he  thought 
two  and  two  did 
make  four,  no  mat- 
ter how  yon  looked 
at  it.  He  was  sick 
of  inanity  and  dilly- 
dallying. 

The  Liberal 
Party  was  at  that 
time  apparently  in 

a  state  of  disintegration.  It  was  headed 
by  a  man  who  had  reached  that  elevation 
merely  because  of  his  child-like  common- 
placeness  and  general  stupidity.  The 
Liberal  Party  could  agree  on  nothing; 
could  unite  on  no  question  except  hatred 
of  the  Tories,  and  so  Sir  Henry  Camp- 
be  11- Bannerm  an,  a  well-intentioned  old 
Scotsman,  was  compromised  upon,  and 


became  the  titular  commander  of  a  scat- 
tered host.  Asquith,  Sir  Edward  Grey 
and  others  were  against  home  rule, 
which  had  twice  wrecked  the  Liberal 
Party ;  another  section,  equally  prom- 
inent in  its  counsels,  were  in  favor  of  the 
measure.  Winston  Churchill,  a  deserter 
from  the  Tories,  was  trusted  by  nobody 
in  particular,  and 
gave  promise  of 
being  as  erratic 
and  spectacular  as 
his  father.  Lord 
Randolph.  Lloyd- 
George  was  re- 
garded very  gener- 
ally as  merely  a 
demagogue  with  a 
great  gift  of  the 
gab.  These  varying 
elements  could  not 
unite  upon  even  so 
fair-minded  and 
moderate  a  man  as, 
for  instance,  John 
Morley,  now  the 
lord  of  that  name. 
Still,  they  must 
have  a  leader  of 
sorts,  and  so  the 
colorless  but  honest 
old  Scotsman  was 
chosen. 

Leaving  aside 
the  disintegration 
of  the  Liberals,  and 
alos  the  fact  that 
Chamberlain's  un- 
authorized procla- 
mation on  the  tar- 
iff, had  momenta- 
rily at  least,  split 
the  Conservative 
Party  into  two  sec- 
tions, let  us  con- 
sider the  action  of 
the  leaders  on  the 
eve  of  the  election, 
remembering  that  the  English  people  are 
at  heart  free  from  subtilty.  As  a  nation 
they  like  a  plain  answer  to  a  plain  ques- 
tion. To  their  own  cost,  as  war  after 
war  has  shown,  they  despise  tactics,  but- 
ting their  stupid  heads  against  stone 
walls,  charging  with  brute  force  direct  at 
the  object,  and  taking  it,  if  possible,  at 
the   point   of   the   bayonet,   rather   than 
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encouraging  thought  in  the  general's 
tent,  and  strategy  that  will  save  men's 
lives.  This  sort  of  thing  has  gone  on  for 
centuries,  as  for  instance,  when  General 
Braddock,  despite  Washington's  warning, 
led  his  men  to  annihilation,  and  when 
Captain  Dalzell,  with  a  whoop-hwrrah, 
fell  into  the  trap  at  Bloody  Run,  Delroit, 
losing  life  and  fol- 
lowing to  the  In- 
dians, and  so  on. 
down  to  the  time 
when  General  Bul- 
ler  threw  away  his 
cannon  and  his  vic- 
tory  in  South 
Africa,  and  again 
when  the  finest  reg- 
iment of  Scottish 
Highlanders  was 
cut  to  pieces 
through  stupid 
leadership  during 
the  Boer  War.  The 
English  want  yes 
or  no,  and  they 
have  small  patience 
with  the  devious 
arts  of  diplomacy. 
So  here  we  come 
to  the  bluff  old 
Scotsman,  Camp- 
bell-Bannerman, 
confronted  by  the 
philosophical 
younger  Scotsman, 
Balfour.  The  lead 
was  in  Balfour's 
hands,  and  two 
methods  of  dealing 
were  open  to  him, 
one  being  to  dis- 
solve Parliament, 
and  put  the  matter 
squarely  to  the 
test ;  the  other  to 
resign,  and  craftily 
place  the  burden  on 


whh 


Party,  for  that  party  was  in  such  a  stale 
of  internicine  warfare  that  any  cabinet 
selected  would  be  like  a  stick  of  dynamite 
thrown  among  this  incohesive  mass.  The 
Liberal  press  at  once  realized  the  trap 
Balfour  had  placed  for  his  opponent,  ami 
voice  they  shouted : 
He's  got  you  defeated 
before  the  battle 
logins." 

"Oh,  bless  yoii, 
no,"  replied  Camp- 
bell-Bannerman, 
jauntily,  "it's  the 
easiest  thing  in  the 
world  to  form  a 
cabinet.  After  all, 
the  people  must 
decide.  I'll  name 
the  members  with- 
in two  days,"  and 
despite  the  clamor 
of  his  own  party 
journals.  Sir  Henry 
hailed  a  passing 
hansom,  jumped 
into  it,  and  drove 
democratically  to 
the  residence  of 
the  King,  paying 
his  shilling  fare, 
and  a  sixpence  for 
the  tip,  just  as  any 
ordinary  citizen 
might  have  done, 
instead  of  going  to 
Buckingham  Palace 
with  his  five  thou- 
.sand  dollar  motor 
car,  as  would  have 
been  the  case  with 
Balfour. 

"First-rate!" 
cried  England. 
"'  "This  is  the  sort  of 
man  we  want ;  who 
knows  his  own 
mind,   and   doesn't 


his  opponent.  Balfour  very  cleverly  chose  give  a  hoot  for  journalistic  clamor."  That 
the  latter  alternative.  It  was  now  up  to 
Campbell -Ban  Herman.  He  also  had  two 
courses  open  to  him ;  first,  to  accept 
responsibility  and  name  his  cabinet;  sec- 
ond to  refuse,  and  thus  force  Balfour  to 
dissolve.  A  tactician  would  not  have 
hesitated.  He  would  have  refused,  con- 
sidering  the    condition    of   the    Liberal 


very  evening  the  majority  of  the  cabinet 
was  announced:  a  splendid  selection, 
most  of  them  men  in  whom  all  England 
had  confidence,  men  like  John  Morley, 
Asquith,  Haldane  and  Sir  Edward  Grey; 
all  friends  of  Gladstone,  and  men  trusted 
by  him  and  by  the  people. 
For  the  first  time  in  years  a  thrill  of 
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confidence  ran  through  the  Liberal  Party, 
Two  offices  were  still  vacant,  but  next 
day  the  bold  Sir  Henry  filled  them,  and 
their  occupants  were  David  Lloyd- 
George  and  Winston  Churchill,  These 
names  evoked  no  enthusiasm,  yet  one  of 
those  men  has  now  charge  of  Eng- 
land's finances,  and  the  other,  like  Sir 
Joseph  Porter,  con- 
trols the  King's 
N  a  V  e  e,  probably 
the  two  most  im- 
portant offices  in 
the  gift  of  a  British 
Government.  The 
debacle  which  fol- 
lowed for  the  Tory 
Party  was  the  most 
decisive  thing  ever 
done  by  Britain. 
Sir  Henry  Camp- 
bell-Bannerman 
was  Premier  of 
Great  Britain  with 
a  larger  majority 
at  his  back  than 
even  the  great 
Gladstone  had  ever 
received.  When  Sir 
Henry  died,  he  left 
that  majority  intact 
to  Mr.  Asquith,  the 
new  Premier. 
Winston  Churchill 
had  acquitted  him- 
self remarkably 
well,  and  Lloyd- 
George  in  the 
minor  office  he  held 
as  head  of  the 
Board  of  Trade, 
had  very  complete- 
ly won  the  confi- 
dence of  England  ,„ 
by    his     moderate,  ftoMiHAi-Tv. 

business-like    com-  porter  of  .n-  ^.p. 

mon  sense  adminis- 
tration of  that  office.    A  readjustment  of 
things  followed. 

In  the  re- shuffle  Lloyd-George  was 
made  Chancellor  of  the  Exchequer.  Eng- 
land was  not  alarmed,  but  it  opened  its 
eyes  when  his  first  Budget  was  produced. 
Opposition  to  it  arose  all  over  the  coon- 
try.  Capital,  always  timid,  took  fright, 
and  a  fierce  discussion  ensued. 

"We'll  accept  this,"  said  the  House  of 


Lords,  "if  the  people  really  want  it,  but 
we  must  be  assured  on  that  point." 

"All  right,"  said  Jack  the  Giant-killer, 
"I'll  go  to  the  people  if  I  am  forced  to. 
but  when  I  come  back,  I'll  settle  your 
hash,  I'll  promise  you  that.  You'll  never 
again  throw  out  a  Budget  produced  by 
the  House  of  Commons." 

The  Lords  ac- 
cepted his  chal-  - 
lenge,  and  kicked 
the  Budget  down- 
stairs, and  here  we 
have  a  curious 
anomaly:  the  aris- 
tocrats demanding 
a  poll  of  the  peo- 
ple, while  the  chief 
of  the  plebeians 
fought  against  such 
an  appeal.  The  re- 
sult would  have  ap- 
palled any  man  less 
brave  than  Lloyd- 
George.  If  the 
Tories  had  pos- 
sessed a  capable 
leader,  the  Liberals 
would  have  been 
routed.  The  splen- 
did majority 
achieved  by  Camp- 
bell -  Bannerman 
had  dissolved  like  a 
morning  mist.  Lib- 
erals and  Conserv- 
atives came  from 
the  poll  neck  and 
neck,  and  the  com- 
pact Irish  party 
held  the  balance  of 
power.  All  the  Lib- 
erals were  dis- 
mayed   except 

1  AND  Efficient  Pup-  Lloyd   -   G  C  O  r  g  e. 

»LADM,Ni^RAT,oN.  j^^ms  wcre  made 

with  John  Red- 
mond, and  the  moment  feared  by  Glad- 
stone had  at  last  arrived.  Gladstone  had 
thought  that  no  English  statesman 
would  accept  office  dependent  on  the 
Irish  vote,  but  he  counted  without  the 
only  Liberal  who  had  ever  openly  defied 
Gladstone  in  the  House  of  Commons. 

Lloyd-George  braced  up  the  quaking 
Asquith,  and  cheered  the  despondent 
hearts  of  his  following,  breathing  ven- 
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geance  against  the  House  of  Lords,  and 
determined  to  carry  out  his  threat.  He 
encouraged  them  by  saying  the  House  of 
Lords  was  unpopular  with  the  country, 
and  on  this  question  the  third  election 
was  fought.  Asquith  announced  that 
unless  he  got  a  suitable  majority,  leaving 
him  free  and  independent,  he  would  not 
take  office.  He  not  only  failed  to  get 
such  a  majority,  but  the  Tories  as  a 
party  elected  the  most  members,  and  the 
Liberals  as  a  party  were  in  a  minority. 
The  moment  the  elections  were  over, 
Asquith  bolted.  No  one  knew  where  he 
had  gone,  but  as  all  English  ministers, 
when  they  are  tired  out,  make  for  the 
Riviera,  Lloyd-George  started  in  pursuit, 
missing  his  shot  by  a  hundred  miles. 

The  Welshman  arrived  at  Genoa,  and 
learned  he  was  on  the  wrong  trail.  Then 
came  the  celebrated  motor  ride  along  the 
coast;  a  breathless  journey,  for  time  was 
of  the  utmost  value.  He  must  see  the 
Premier  before  the  latter  could  make  his 
intention  public.  He  ran  down  the  dis- 
couraged Asquith  at  Cannes. 

Of  all  men  on  earth  that  Asquith  did 
not  want  to  see  at  that  moment,  Lloyd- 
George  was  the  person.  Asquith,  with 
the  most  magnificent  majority  a  Premier 
ever  possessed,  bequeathed  to  him  by  the 
departed  Campbell-Bannerman,  had  been 
dragged  down  by  the  impetuous  Lloyd- 
George,  until  he  now  stood  the  head  of  a 
minority  party.  Of  course,  a  compact, 
ready-made  majority  was  at  his  disposal, 
if  he  made  terms  with  the  Irish  National- 
ists, but  the  price  of  that  majority  was 
home  rule,  and  Asquith  had  been  all  his 
life  an  anti-home  ruler.  Besides,  his 
word  was  now  pledged  to  the  English 
electorate  that  he  would  not  accept  office 
in  the  humiliating  circumstances. 

Of  course,  I  was  not  present  at  this 
momentous  meeting,  which  one  man  had 
tried  to  avoid,  and  the  other,  with  his 
amazing  energy,  had  chased  across  Eu- 
rope to  accomplish,  therefore  what  I  state 
now  is  heresay,  from  those  supposed  to 
be  "in  the  know." 

"I  cannot  stultify  myself,"  said  As- 
quith.^ "I  cannot  be  the  English  Premier 
to  force  a  home  rule  bill  through  the 
House  of  Commons." 

"No  need  for  that,"  answered  Lloyd- 
George.  "Take  things  in  their  order. 
You  talk  of  pledges.    You  are  pledged  to 


abolish  the  veto  of  the  House  of  Lords." 

Asquith  admitted  that  to  be  the  case. 

"Very  well,  if  you  give  up  now,  it  will 
be  the  Tory  Party  that  will  deal  with 
the  Lords,  to  their  own  satisfaction.  You 
stand  by  your  guns  till  the  Parliament 
bill  is  passed.  Til  see  that  you  have  a 
majority.  Obtain  from  the  King  a  prom- 
ise that  the  necessary  number  of  peers 
will  be  created  to  overcome  the  Tory  ma- 
jority in  the  Lords." 

Asquith  demurred  at  this  attempted 
coercion  of  the  King,  but  Lloyd-George, 
not  Asquith,  knew  the  Lords. 

"You  will  never  need  to  go  so  far  as 
to  use  the  King's  prerogative,"  he  said, 
confidently.  "The  Lords  will  back 
down,"  which,  sure  enough,  they  did. 
"When  the  Parliament  bill  is  on  the  stat- 
ute book  you  will  have  accomplished  the 
task  you  set  out  to  do,  and  to  show  you 
have  no  ill-feeling  against  their  lordships, 
you  can  resign  and  join  that  honorable 
body,  ril  take  the  premiership,  and  carry 
home'  rule  through." 

So  the  chances  are  that  the  next  Pre- 
mier of  England  will  be  the  Right  Honor- 
able David  Lloyd-George,  the  most  re- 
markable man  in  Great  Britain.  No 
sooner  had  he  nullified  the  Lords  than  he 
set  out  to  show  the  House  of  Commons 
how  little  it  really  amounted  to.  The 
closure,  popularly  known  as  the  guil- 
lotine, a  deadly  implement  not  possessed 
even  by  the  enlightened  legislature  of 
Canada,  invented  by  the  Tories,  is  now  a 
potent  weapon  in  the  hands  of  Lloyd- 
George,  and  with  it,  he  forced  through 
the  Insurance  bill.  The  House  of  Com- 
mons has  been  silenced  as  effectively  as 
the  House  of  Lords. 

Can  he  hold  on?  I  do  not  think  so. 
He  has  made  the  mistake  that  nearly  all 
Liberals  make  when  power  is  in  their 
hands,  of  getting  too  far  ahead  of  slow- 
moving  popular  opinion.  Prince  Rupert 
was  the  best  general  that  Charles  I  pos- 
sessed, but  he  ruined  the  cause  of  the 
King  by  his  headlong  impetuosity,  chas- 
ing the  enemy  too  far  afield,  gaining  vic- 
tory always  in  front  of  him,  but  leaving 
defeat  in  his  rear. 

The  historian  Froude  said:  "There 
is  no  such  despot  as  a  Liberal  when 
raised  to  authority." 

The  career  of  Lloyd-George  proves 
the  wisdom  of  this  saying. 


V  WHITE  MAN. 

NEW    RACE    IN    THE    FROZEN    NORTH 

By 
LILLIAN    E.    ZEH 


ANEW  race  of  people  of  the 
North,  who  have  never  before 
seen  a  white  man,  are  now  in- 
troduced for  the  first  time  to 
the  civilization  of  the  tem- 
perate zone  by  the  American  Museum  of 
Natural  History,  New  York. 

For  the  first  time  in  their  lives  the  new 
peoples  have  faced  the  camera,  and  it 
may  be  for  the  last,  as  far  as  these  indi- 
viduals are  concerned  who  are  seen 
through  negatives  developed  on  board 
the  schooner  Teddy  Bear  far  North  in 
the  regions  where  stretch  endless  wastes 
of  snow  and  ice. 

The  expedition  is  in  charge  of  Dr. 


M.  Anderson  and  Mr. 
both  experienced 
explorers,  who 
have  studied  the 
habits  of  strange 
tribes  and  peoples 
in  latitudes  where 
chill  winds  blow 
and  ice  packs  on 
the  wind-swept 
tides. 

The    explorers 


V.   Stefansson, 


Eskimos  "Siufiho  thb  Rote." 


came  in  contact  with  several  tribes  in  the 
neighborhood  of  Cape  Bexley,  and  in  the 
middle  of  Dolphin  and  Union  Straits 
they  met  a  charming  and  courteous  race. 
One  of  their  guides  started  the  greetings 
wrong  by  approaching  the  party  with  his 
hands  at  his  side  and  was  nearly  knifed 
for  so  doing.  The  Eskimos  in  that  region 
extend  their  hands  in  front  of  them  as  a 
peace  signal  and  carrying  one  hand  at  the 
side  is  interpreted  as  a  gesture  of  de- 
fiance. They  proved  to  be  the  A-ku-li-a- 
kat-tag-mi-uts. 

Neither  they  nor  any  of  their  fore- 
fathers as  far  as  they  knew  had  ever  seen 
a  white  man,  an   Indian  or  an  Eskimo 
from  the  west.     They  believed  by  tra- 
dition,   however, 
that     the     Indians 
were  very  bad ;  that 
the  Eskimos  of  the 
west  were  none  too 
estimable,  and  that 
the  white  men,  the 
Kabhmat,    as   they 
called   them,    were 
good  and  could  be 
trusted. 


THE  PLANT  AT  THE  MAN'S  LEFT  WAS  GROWN  IN 

THE  USUAL  WAV.  THE  PLANT  AT  HIS  RIGHT 

UNDER  ELECTRIC  INFLUENCE. 


ELECTRICITY  MAKES  FLOWERS  BLOOM 


By 
EDWARD    I.    PRATT 


GREENHOUSE  flowers, 
forced  by  growing  in  an 
,  electric  field,  yield  double; 
their  quality  is  greatly  im- 
"  proved,  their  stamina  in- 
creased, disease  is  checked,  at  a  cost  for 
current  for  three  months'  experiment  on 
two  eighty-foot  benches,  of  eight  dollars. 
This  in  a  few  words  is  what  has  been 
accomplished  by  3  Chicago  greenhouse 
specialist,  Richard  Gloede. 

"Electric  chrysanthemums,"  so  the 
greenhouse  man  called  them — sturdy- 
stemmed,  with  great  round  yellow  blos- 
soms, that  fairly  beamed  on  yon,  clus- 
tered gracefully  high  above  a  big  crock 
on  the  packing  room  floor. 

The  stems  were  so  long  and  the  tops 
so  big  that  visitors  to  the  florists  could 
lift  them  up  without  stooping.  And  yet 
these  chrysanthemums  were  average 
samples  of  a  great  long  bench  of  culls. 
At  least  they  were  culls  before  he  could 


give  them  the  name  of  "electric  chrys- 
anthemums." 

This  Chicago  florist  had  read  of  the 
experiments  of  Sir  Oliver  Lodge  and 
other  scientists  in  the  growing  of  field 
plants  with  the  aid  of  electricity.  He 
reasoned  that,  as  the  greenhouse  man  has 
the  same  difficulties  as  the  field  crop 
cuhurist,  and  many  additional  ones  be- 
sides, due  to  temperature,  crowding,  dis- 
ease, etc.,  the  same  idea  could  well  be 
applied  to  his  benches. 

His  first  complete  experiment  under 
practical  commercial  conditions  was  with 
two  benches  of  chrysanthemums,  made 
up  as  follows :  from  one  big  lot  of  shoots, 
half  of  the  plants — all  the  best  ones — 
were  set  out  in  one  bed,  while  the  bal- 
ance, culls  and  inferior  stock,  were  set 
out  in  another  parallel  bed.  Both  of  these 
received  the  same  amount  of  light  and 
heat  and  were  prepared  exactly  alike 
except  for  the  electrical  equipment. 


THE  PROPAGATING  BED  IN  THE  HOT  HOUSE.  SHOWING  WIRING.  CROSS-ARMS  AND  INSULATION. 


The  maturing  was  hastened  by  their 
growing  in  this  electrical  field  obtained 
by  high-tension  currents.  The  conductors 
consist  of  a  single  heavy  galvanized 
ground  wire  embedded  in  the  center  of 
the  dirt,  parallel  to  the  sides  of  the  bed. 

About  three  and  a  half  feet  above  the 
bench  are  six  parallel  wires,  hung  length- 
wise from  the  insulators  on  wooden  cross- 
arms.  Cross-wires  every  twelve  inches 
form  a  network  covering  the  bed.  From 
these  wires,  light  chains  hang  at  inter- 
vals, reaching  down  half  way  to  the  soil. 

The  overhead  and  ground  wires  are 
connected  to  a  transformer  which  steps 
up  the  voltage  to  about  250,000  volts. 
This  apparatus  is  connected  to  the  local 
light  and  power  company's  lines,  whose 
power  is  1 10  volts,  60  cycles.  The  current 
from  the  line  first  passes  a  frequency 
changer  which  raises  the  frequency  to 
about  600  cycles.  The  plants,  being 
directly  under  the  influence  of  the  elec- 
trical field,  are  acted  upon  by  the  high 
tension  current. 

The  two  benches  of  chrysanthemums 
were,  in  all  other  respects,  started  and 
cared  for  in  exactly  the  same  way  as 
many  other  beds  in  the  greenhouses  sup- 
plying the  Chicago  markets. 

The  bed  of  culls  which  had  the  electric 
equipment  was  the  first  to  mature,  blos- 
som, and  be  cut. 

The  power  is  turned  on  for  at  least  six 
hours  a  day  during  the  growing  period. 
The  expense  of  the  current  for  three 
months  is  given  as  eight  dollars,  although 
in  the  perfecting  of  the  equipment,  it  is 


believed  a  greater  economy  will  be  pos- 
sible. 

Early  in  the  experiment  it  was  found 
that  the  electrically  treated  bed  was  soon 
rid  of  all  fungus  growth,  that  the  stalks 
were  unusually  strong  and  heavy.  Ordi- 
narily, with  greenhouse  flowers  of  this 
type,  having  long  stems  and  grown  close  , 
together  in  the  bed  to  save  space,  the 
stems  are  weak  and  breakage  resulting 
in  harvesting  and  marketing  is  quite  an 
expense  item. 

The  "electric  chrysanthemums"  showed 
a  rapid  growth  from  the  start.  The  tops 
had  to  be  "pinched  back,"  as  greenhouse 
men  say,  several  times  to  prevent  too 
high  a  growth.  Another  feature  of  the 
electrically  treated  flowers  was  that  the 
maturing  was  as  vigorous  and  rapid  on 
the  shady  side  of  the  bed  as  with  tho.se 
plants  most  exposed  to  sunlight. 

In  the  propagating  benches,  also,  the 
results  were  startling.  In  an  ordinary 
planting,  often  but  one-third  of  the  seed 
germinates,  constant  watering  and  atten- 
tion being  needed.  In  these  same  benches 
wired,  the  seeds  germinated  uniformly. 
and  with  no  fungus  growth,  less  watering 
and  loss. 

This  first  harvest  showed  twice  the 
average  number  of  blossoms.  None  of 
these  plants  in  this  greenhouse  are 
"forced"  in  the  popular  sense  of  the  term, 
as  the  temperature  is  kept  down  to  55 
Fahrenheit,  the  idea  being  that  much 
sturdier  and  hardier  plants  result. 

As  soon  as  possible  the  wiring  will  be 
placed  over  all  benches  and  the  plan  is 
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to  experiment  with  each  flower  and  plant 
as  it  comes  in  season.  Already  tests  have 
been  made  with  carnations  and  roses 
where  the  yield  was  increased  to  nearly 
four  times  the  usual  crop  for  the  same 
number  of  plants  and  bench  space. 

A  truck  garden  grown  in  connection 
with  the  greenhouse  work  was  also  elec- 
trically equipped  with  important  results. 
In  spite  of  a  dry  season,  melons,  tomat- 
oes, radishes,  corn  and  other  farm  pro- 
duce showed 
remarkable 
growth.   For 
instance,  musk 
melons  planted 
June    eighth 
ripened  in  less 
than    nine 
weeks,    grew 
evenly   and   all 
were   ready   to 
pick  within  six 
or  seven  days. 

These  melons 
were    planted  t-u«  gaho.n,  show>n«  : 

from  seed  m  a  electhicitv  isck 

plot  twenty 

feet  square  from  which  362  good  melons 
were  picked.  This  garden  patch  alto- 
gether was  fifty  feet  square  and  was  elec- 
trically equipped  similar  to  the  green- 
houses, the  wires  being  suspended  from 
posts  eight  feet  from  the  ground. 
Radishes  as  well  as  tomatoes  and  corn 
not  only  grew  to  a  uniformly  large  size 
but  were  of  delicious  flavor. 


Experiments  in  England  and  elsewhere 
along  these  lines  prove  wonderful  possi- 
bilities in  agricultural  electricity.  Not 
only  is  the  growing  period  invariably 
shortened  and  the  quality  improved,  but 
the  yield  is  increased.  In  specific  instances 
the  increase  in  electrically  forced  straw- 
berries was  36  per  cent,  beets  30  per  cent, 
tomatoes  20  per  cent,  cucumbers  17  per 
cent. 

While,  as  indicated  above,  varied  ex- 
periments have 
been  success- 
fully made  with 
large  field 
crops,  such  as 
corn,  wheat 
and  barley,  the 
increased 
expense  in 
some  cases  has 
made  further 
experimenting 
necessary,  be- 
fore the  prac- 
osis  AND  w.MNo.  WRERB  ticability  of  ap- 

lASKD  THR  Yield.  plying    electnc 

current  to  the 
stimulating  of  plant  growth  can  be  finally 
passed  upon.  The  results  so  far,  however, 
indicate  a  splendid  future  for  this  com- 
bined science.  The  Chicago  man  who  has 
worked  out  the  greenhouse  tests  not  only 
asserts  he  has  bigger  yield,  better  quality, 
decreased  loss,  with  a  shorter  period  for 
growing,  but  he  says  he  can  accomplish 
these  things  well  within  the  profit  limit. 


Man's  Work 


Go  to  your  work  and  be  strong. 

halting  not  in  your  ways. 
Baulking  the  goal  half -won  for  an 

instant  dole  of  praise; 
Stand  to  your  work  and  be  wise, 

certain  of  sword  and  pen. 
Who  are  neither  children  nor  gods. 

but  men  in  a  world  of  men. 

—Rudyard  Kipling 


FORTUNES    WASTED    IN    A 
PAYING    INDUSTRY 

By 
GUY    E.    MITCHELL 


C^OKE,  as  the  housewife  well 
knows,    makes    an    exxellent 
fuel  for  producing  a  quick  fire 
.  in  summer  lime. 
^0      This  coke,  the  sort  used  in 
the  home,  is  what 
probably    most    of 
us   are   familiar 
with;   but    it    is   a 
very  unimportant 
product     as     com- 
pared with  the  30,' 
000,000  to  40.000,- 
000   tons    of   coke 

which  are  produced  n,„p  „  co«.  madb 

annually  in  the  Cokini 

great  coke  fields  of       Expctim.-nt  made  by  Ih..-  Uni 

Pennsylvania,  West 

Virginia,  Virginia,  Alabama.  Illinois, 
ColDrado,  and  a  half  dozen  other  states. 
It  ic  this  latter,  metallurgical  coke  which 
has  played  such  an  important  part  in  the 
country's  industrial  development.  The 
great  bulk  of  the  coke  in  the  United 
States  is  made  solely  for  metal  reduc- 
tion, for  the  blast  furnace,  the  smelter, 
the  foundry.  It  has  taken  the  place  of 
charcoal  and  anthracite  coal  as  a  melter 
of  ore  and  metal,  a  gasless  fuel  being 
required  for  such  work. 

The  traveler  passing  through  the  great 


into  the  atmosphere,  and  at  night  light- 
ing  up   the   sky   with   their   red   glare. 
More  than  500,000,000  tons  of  this  metal- 
lurgical coke  have  been  produced  in  the 
United  States  since  1880,  and  the  rapid 
increase   in   output 
has  been  an  index 
to  the  activity  and 
prosperity    of    the 
development  of  the 
baser  metal  indus- 
try.    Yet  this  rep- 
resents at  the  same 
time  a  tremendous 
FROM  SD.-POSBDLV  NoN-         wastc.      Thc    Very 
t-"*"-  picturesqueness    of 

L.dSUi™Geo]o(rtcBl  Survey.       j^^  ^^,^5^^  districts 

with  their  thou- 
sands of  blazing  coke  ovens  denotes  an 
almost  unexampled  squandering  of  a 
natural  resource  of  great  value. 

In  1910  the  United  States  produced 
41,/'08,810  tons  of  coke  and  in  making 
33,229,253  tons  of  this  at  least  $35,000,- 
000  was  lost,  according  to  the  United 
States  Geological  Survey,  How  can  this 
be  when  the  entire  coke  industry  was 
reported  as  prosperous?  The  answer  is 
that  82  per  cent  of  the  coke  was  in 
"beehive"  ovens,  so  constructed  that  all 
the  by-products  of  the  coke — 
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phere.  In  making  the  remaining  18  per 
cent,  however,  in  by-product  coke  ovens, 
these  by-prpducts  were  saved  to  the  value 
of  $8,479,557.  In  the  past  four  years, 
as  estimated  by  E.  W.  Parker,  the  coal 
sUtistician  of  the  Survey,  with  all  the 
coke  which  has  been  produced  made  in 
by-product  ovens,  the  value  of  the  by- 
products saved  would  have  amounted  to 
$135,000,000.  Had  this  saving  process 
been  applied  to  the  entire  coke  produc- 
tion since  1880,  the  gain  to  the  country 
would  have  been  $550,578,000. 


ily  every  year  over  beehive  production, 
although  the  latter  still  has  a  long  lead. 

In  making  a  comparison  of  the  coke 
industry  in  this  country  and  in  Europe 
Mr.  Parker  says : 

"The  United  States  is  much  behind 
European  countries  in  the  abandonment 
of  the  wasteful  beehive  method  of  coke 
manufacture  and  still  clings  to  this 
method,  which  may  well  be  called  anti- 
quated.   In  Europe,  particularly  in  Ger- 


oven  out  of  existence.  In  Europe  the 
by-product  oven  has  completely  super- 
seded the  wasteful  beehive  type,  but  the 
investment  represented  by  the  more  than 
90.000  beehive  ovens  in  the  United  States 
is  enormous,  amounting  to  $40,000,000, 
or  more,  and  there  is,  moreover,  some 
prejudice  against  by-product  coke,  early 
ironmasters  having  become  accustomed 
to  the  beehive  product.  Mr.  Parker 
states,  however,  that  the  quality  of  the 
coke  from  the  by-product  oven  is  actually 
better  than  that  from  the  beehive,  while 
the  yield  is  fully  15  per  cent  greater.  By- 
product-coke  production  is  gaining  stead- 


plus  heat  from  the  combustion  of 
gases  is  used  in  the  generation  of 
power,  and  it  is  estimated  that  about 
15  horse  power  can  be  obtained  from 
each  oven.  Applying  this  average  to  the 
more  than  90,000  beehive  ovens  in  the 
United  States,  it  would  appear  that 
1,350,000  horse  power  is  going  to  waste 
in  the  coke  regions  of  the  United  States 
every  day  in  the  year.  In  the  Connells- 
ville  and  lower  Connellsville  districts  of 
P-innsylvania  alone  the  energy  available 
from  the  38,000  ovens  would  exert  570,- 
000  horse  power." 

Not  every  grade  but  only  certain 
grades    of    coal    are    capable    of    pro- 
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ducing    really    good    coke — the    highest 
grades  of  bituminous  coal.     It  is  there- 
fore apparent  that  such  coals  are  of  great 
importance.     In  fact  they  are  the  most 
valuable  of  all  coals  from  the  standpoint 
of  national  worth,  even  more  important 
than  anthracite,  which  while  the  latter  is 
the  most  perfect  fuel  because  of  its  smoke- 
less  quality   and   highest  percentage  of 
carbon,  is  in  reality  a  domestic  luxury. 
But  the  prosperity  of  the  metal  industry 
depends  upon  the  supply  of  coking  coal. 
In  its  classification  of  the  public 
coal     deposits,     the     United 
States   Geological    Survey 
places   high-grade  col 
ing  bituminous  coal  at 
the  top  of  the  list  and 
on   a   par   with   an- 
thracite. The  great 
bulk  of  this  coal  is 
found  in  the  Appa-     i 
lachian    coal    fields 
but  there  are  good 
smaller   deposits   in 
a     number     of     the 
Western  states. 
Moreover,    under    re- 
cent improved  methot 
coking  of  coal  is  be  in 
carried  on  in  the  meta 
mining   regions   of   the 
West    where    formerly     '^"''^;,^^'^%J^"S!"^' 
coke  was  imported  from 
Pennsylvania.     It  is  in- 
teresting to  note  that  investigations  of 
the  Geolc^ical  Survey  and  the  Bureau  of 
Mines  have  shown  the  feasibility  of  mak- 
ing good  coke  out  of  certain   western 
coals  which  it  was  supposed  were  prac- 
tically  non-coking   in   character.     Coke 
was   actually   made   in   the  government 
fuel  testing  plant  from  a  Colorado  coal 
obtained  at  a  point  where  metal  reduc- 
tion works  had  been  importing  all  their 


coke    from    Pennsylvania    at    a    heavy 
freight  cost. 

The  great  coking  fields  include  fifteen 
or  sixteen  Appalachian  and  Middle-West 
states    with    some    deposits    in    four   or 
five  of  the  regular  mining  states  and  one 
deposit  on  the  Pacific  Coast.     Coke  is 
also  manufactured  in  a  number  of  states 
having  no  coal  deposits.    Alaska  also  has 
excellent  coking  coal  and  this  is  destined 
some  day  to  be  an  important  factor  in 
the  development  of  her  own  industries 
as   well   as  those   of   the   Pacific 
Coast.     On  this  subject  Dr. 
A.  H.  Brooks,  geologist  in 
harge  of  the  Alaskan 
work  of  the  Geolog- 
ical    Survey     says : 
"The     high-grade 
coking  coal  of  Alas- 
,      ka   stands  without 
I     a  rival  as  to  quality 
I     in  any  of  the  coals 
f     except  of  the  East- 
ern coal  fields  of  the 
United      States      or 
those  of  inland  China. 
We  have  iron  deposits 
I   Alaska   and   in    the 
'oast    states    and    the 
me      is     approaching 
when   there    will   grow 
ir  w'h'itr'^HiSt"'^    "P  ^  S''^^'  '''*'"  industry 
on    the    Pacific    Coast. 
When  that  time  comes 
Alaskan  coke  will  be  a  prime  factor  in 
steel  making." 

As  delivered  from  the  ovens  and  used  in 
smelting  it  is  in  large  pieces,  but  a  con- 
siderable portion  of  the  coke  manufac- 
tured in  the  United  States,  aside  from 
gas-house  coke,  is  crushed  in  the  same 
manner  as  anthracite  coal,  screened  and 
sold  for  domestic  consumption.  It  makes 
a  very  fine  fuel. 


THERE  IS  NOTHING  PECULIAR  IN  THE  APPEARANCE  OF  THE  FOLDING  BUNGALOW. 


A    FOLDING    BUNGALOW 

By 
ROBERT    H.    MOULTON 


4  DAM  INT-HOUT,  of  Chicago, 
i\       is,   by   profession,   a   chemist, 

/Jl  and  the  probabilities  are  that 
A"**  he  can  and  does  devise  as 
^  ^  sweet,  or  as  ill  smelling,  and 
as  marvelous  concoctions  as  any  of  his 
predecessors,  ancient  or  modern.  But 
that's  another  story.  His  chief  claim  to 
fame  rests  upon  a  small  wonder  house, 
or  "folding  bungalow,"  designed  and 
built  by  himself,  in  which  he  and  his 
family  live  with  as  much  ease  and 
elegance  as  the  average  dweller  in  a 
mansion  or  a  three-bathroom  apartment. 

Mr.  Int-Hout's  bungalow  is  peculiar  in 
this  respect.  He  simply  touches  a  button 
or  a  lever,  and  presto— the  partitions  of 
his  house  move  backward  or  forward. 


china  cabinets,  book  cases,  dining  room 
table  and  other  articles  of  furniture 
appear  or  disappear  as  if  by  magic,  until 
the  bewildered  guest  begins  to  wonder  if 
he  is  "seeing  things." 

In  this  folding  bungalow  probably 
more  of  the  essentials  of  fine  living  are 
compressed  into  a  smaller  space  than  in 
any  other  similar  structure  ever  built  It 
also  eliminates  many  of  the  causes  of 
friction  which  from  time  immemorial 
have  beset  married  couples  who  keep 
house.  All  of  the  useless  steps  taken  and 
the  useless  energy  expended  by  the  aver- 
age housewife  in  preparing  and  clearing 
up  after  three  meals  a  day  are  reduced 
to  a  minimum. 

The    bungalow    is    twenty-six     feet 


stuiare,  has  a  living  porch  eight  feet  by 
ten  feet  in  front,  and  a  side  entrance 
porch  and  porch  seat.  It  stands  in  the 
middle  of  a  fifty  foot  lot  and  is  shaded 
by  two  immense,  arching  elm  trees.  The 
house  is  divided  into  living  room,  kitchen, 
bathroom,  down-stairs  bedroom,  and  a 
furnace  closet.  There  is  no  sign  of  a 
dining  room,  nor  can  you  find  one  indi- 
cated on  the  floor  plans  which  the  enthu- 
siastic owner  shows  his  guests.  Never- 
theless such  a  room  exists  and  you  are 
likely  to  find  yourself  in  it  when  you  least 
expect  it.  That's  a  little  joke  which  Mr. 
Int-Hout  delights  in  playing  upon  the 
unsuspecting  visitor. 

The  easiest  way  to  understand  it  is  to 
imagine  that  you  have  been  invited  to 
dinner  at  the  Int-Houts.  After  you  have 
been  welcomed,  the  hostess,  leaving  you 
in  the  living  room,  excuses  herself  to  go 
into  the  kitchen.  As  has  already  been 
stated  no  housemaids  upset  the  scheme 
of  harmonious  living  that  this  family  is 
working  out. 

Perhaps  the  first  thing  that  catches 
your  attention  is  the  stairway  next  to  the 
entrance  door,  and  you  notice  the  clever 


way  in  which  the  balustrade  forms  a  set 
of  book  shelves  running  clear  down  to 
the  floor.  Next  to  this  is  the  closet  for 
outdoor  wraps,  then  the  opening  of  the 
small  hall  leading  to  the  bedroom  where 
you  took  your  things  off,  and  next  there 
is  an  attractive  grill  which  extends  from 
floor  to  ceiling  just  in  the  middle  of  the 
long  wall  space  that  forms  the  back  part 
of  the  living  room. 

This  grill,  while  very  unusual  and 
artistic,  seems  to  serve  no  particular  pur- 
pose, and  while  you  are  wondering  what 
it  is  for  your  eye  travels  along  to  some 
water  colors  hanging  on  the  next  six  feet 
of  wall  space.  This  partition  and  a  swing- 
ing door,  which  leads  to  the  kitchen, 
seem  to  complete  all  that  there  is  to  be 
seen  along  the  back  wall.  But  just  then 
Mrs.  Int-Hout  appears  and  hooks  the 
kitchen  door  back — and  immediately  you 
begin  to  rub  your  eyes. 

Heavens,  is  the  wall  really  moving? 
Your  hostess  stands  there  calmly  with 
her  hand  on  the  door  casement,  seeming 
barely  to  touch  it,  and  yet  the  whole  piece 
of  wall  is  turning  round  into  the  kitchen. 
You  know  this  because  the  pictures  are 


E  KITCHEN  WHERE  A  TABLE  USUALLY  STANDS, 


going  into  the  kitchen  as  fast  as  they  can 
while  with  equal  celerity  a  small  hanging 
china  cabinet  conies  into  view  on  what 
was  the  kitchen  side  of  the  partition.  Nor 
is  this  all,  for  along  with  the  china  cabi- 
net comes  a  massive  dining  room  table, 
in  all  its  splendor  of  china  and  glass  and 
snowy  napery,  and  tempting  viands.  The 
table  appears  to  be  fast  to  the  wall  until 
Mrs,  Int-Hout  gives  it  a  touch  with  her 
hand,  whereupon  it  takes  its  position 
exactly  in  the  centre  of  that  half  of  the 
living  room. 

Think  of  that  you  busy  housewives  I 
A  half  mile  at  least  of  needless  walking 
avoided  by  setting  the  table  in  the 
kitchen,  where  everything  is  close  at 
hand,  and  then  moving  it  by  a  touch 
right  into  the  presence  of  the  hungry 
and  expectant  guest.  When  the  meal  is 
near  its  end  and  dessert  is  mentioned  you 
naturally  expect  the  hostess  to  go  into 
the  kitchen  after  it.  Instead,  she  simply 
reaches  out  toward  the  china  cabinet,  and 


there  on  an  open  shelf  beneath  it  reposes 
the  last  course  of  the  meal.  This  shelf 
also  serves  to  receive  the  plates  and  other 
dishes  when  they  are  removed. 

But  perhaps  the  best  part  of  it  all  is 
that  one  can  sit  at  the  table  and  talk  as 
long  as  he  likes  without  worrying  about 
getting  the  table  cleared  off  quickly  for 
fear  it  will  look  untidy.  Or  if  the  door 
bell  rings  and  other  visitors  appear,  the 
table  can  be  sent  out  simply  by  pushing 
it  over  to  the  partition  and  starting  it. 
The  wall  does  the  rest,  and  the  table  is 
cleared  with  all  the  dishes  right  beside 
the  sink,  ready  to  be  washed.  Mr.  Int- 
Hout  is  now  building  an  automatic  dish- 
washer which  he  declares  will  cut  in  half 
the  time  and  energy  formerly  demanded 
for  this  work. 

There  are  many  things  about  this  home 
which  are  time  and  labor  savers  from  a 
man's  viewpoint  as  well  as  a  woman's. 
The  most  important  of  these  is  the  fur- 
nace, which  is  located  in  a  closet  in  the 


THE  DINING  TABLE,  ALREADY  SET,  IN   PROCESS  OF  COMING  IN  FROM   THE  KITCHEN. 


center  of  the  room,  the  front  wall  being 
formed  by  the  grill  already  spoken  of. 
A  school  furnace,  protected  by  a  drum, 
is  set  into  the  closet  space,  the  drum 
being  pierced  along  the  bottom  by  cold 
air  holes  which  extend  to  a  height  of 
fourteen  inches.  As  it  was  necessary  that 
the  furnace  should  send  heat  in  every 
direction  the  side  partitions  to  the  closet 
were  cut  off  above  and  below  at  the  same 
height  from  the  cold  air  holes. 

One  of  the  worst  features  of  caring 
for  the  furnace,  the  carrying  of  coal,  has 
been  eliminated  by  another  clever  ar- 
rangement on  the  part  of  the  owner. 
There  is  a  two-foot  space  back  of  the 
furnace  which  runs  between  the  kitchen 
and  the  bathroom.  Here  are  the  gas 
meter,  water  meter,  medicine  chest  for 
the  bathroom,  and  a  chute  which  is  built 
to  answer  the  purpose  of  a  stationary 
coal  closet.  It  holds  two  tons  and  has 
the  outside  window  just  high  enough  so 
that  the  coal  may  be  thrown  into  it 
directly  from  the  delivery  wagon.  The 
slope  adjusts  the  gravity  so  exactly  that 
the  coal  always  falls  to  the  door  of  the 
chute,  which  is  directly  opposite  the  door 


of  the  furnace.  All  you  have  to  do  is  to 
turn  around  and  take  out  a  shovelful  as 
you  would  from  a  coal  box. 

The  kitchen  has  a  stationary  laundry 
tub  of  porcelain,  the  top  of  which  forms 
the  drip  board  of  the  sink.  In  the  back 
wall  is  a  kitchen  cabinet,  with  drawers 
and  swinging  doors  in  the  lower  part  and 
shelves  with  glass  doors  in  the  upper 
part.  As  this  cabinet  is  built  into  the 
back  wall  it  would  curtail  the  light  ordi- 
narily. This  is  avoided  by  glassing  both 
the  front  and  the  back,  an  arrangement 
which  not  only  lets  the  light  through  but 
also  cuts  down  the  heat,  as  it  is  only 
necessary  to  open  one  of  the  small  out- 
side panes  to  make  the  cabinet  into  a 
cooler. 

There  is  an  upper  room,  fifteen  and  a 
half  feet  square,  with  north  and  south 
glass  doors  opening  on  sleeping  porches, 
thus  making  it  cool  and  totally  unlike  the 
ordinary  attic  room. 

This  folding  bungalow  cost  about 
$2,000  to  build,  and  it  was  completed  in 
six  weeks,  the  outside  wall  being  of 
stucco  construction  set  on  a  foundation  of 
concrete. 


a  Tun.  at  Pukh 


NEW    FRUITS    TO    LOWER    COST 
OF    LIVING 

By 
CHARLTON  LAWRENCE  EDHOLM 


T 


HE  scientific  replenishing  of 
the  nation's  larder  by  such 
methods  as  intensive  cultiva- 
tion,   expert 


management 
of  agricultural  lands, 
reclamation  of  waste 
areas  and  the  introduc- 
tion of  new  foods  to 
take  the  place  of  those 
which  are  becoming  too 
high  priced  for  the  av- 
erage man's  pocket 
book,  will  help  to  solve 
the  question  of  the  in- 
creased cost  of  living. 
Among  the  less 
known     foods     which 


If  Vou  Want  the 


may  be  profitably  cultivated  in  this  coun- 
try are  some  of  the  sub-tropical  fruits 
which  form  an  important  item  in  the 
b  i  I  l-o  f-f  a  r  e  of  our 
neighbors  to  the  south, 
and  plans  have  been 
made,  and  carried  out 
to  a  considerable  ex- 
tent, to  popularize  these 
products  within  our 
borders. 

Of  greatest  impor- 
tance among  these 
fruits  is  the  avocado, 
commonly  known  as 
the  alligator  pear,  which 
is  seen  once  in  a  while 
on  the  fruit  stands  with 


Taste  of  Pinbafple. 
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such  a  large  price  att; 
to    each    specimen    tl 
most  of  us  who  know 
it   at   all   are   only 
familiar     with     its 
external    appear- 
ance,  a    round   or 
pear  -  shaped    fruit 
with  a  rough  skin, 
varying     in     color 
from  a  bright  green 
to  a  deep  maroon. 
The   avocado, 
which  is  as  nourish-     "^ 
ing  as  beefsteak  and 
as  delicate  in  flavor 


Delicatr  in  Flavo 


it  is  often  cut  into 
cubes  and  used  as  an 
ingredient  in  soup. 
In  Mexico  it  grows 
without  cultivation, 
and  a  little  clump 
of  trees  about  the 
hut  of  a  peon  will 
assure  him  of  a 
substantial  living 
for  his  family  for  a 
great  part  of  the 
year.  In  the  mar- 
™  kets  they  are  sold 
for  a  trifling  sum 
and    feature    regu- 


as  any  orchard  product,  will  eventually  larly  in  the  menu  of  the  city  dweller, 

form  a  staple  and  cheap  food  product  in  the  They  can  be  bought   in  the  markets 

American  home.    This  is  the  prediction  of  the  United  States  at  certain  seasons, 

of  experts  who  have  studied  the  avocado  but  only  in  limited  numbers  and  at  ex- 

in  the  semi-tropical  countries  where  it  cessive   prices,   about   fifty   cents   for   a 

flourishes  without  cultivation,  and  they  medium-size  fruit,  so  that  they  are  be- 

are  backing  up  their  belief  by  large  sums  yoiid  the  means  of  the  average  house- 

of  money,  which  is  an  excellent  proof  of  holder   and   are   regarded   as   a  palate- 

their  sincerity.     This  money  is  spent  in  tickler  for  the  rich  rather  than  a  food 

operating  a  well-equipped  experimental  supply  for  the  masses. 

station  in  Southern  California  and  main-  Among    the    Mexican    varieties,    are 

taining  an  expert  in  Mexico,  where  the  some  which  are  quite  hardy,  for  in  that 

avocado  grows  in  abundance,  and  it  is  country   the  trees   have  been   found  to 


his  duty  to  find  the  choicest  and  hardiest 
trees,  from  which  bud  wood  is  secured 
and  shipped  to  the  nursery  at  Altadena. 
The  reports  of  this  expert  in  Mexico, 
Mr,  C.  B,  Schnidt,  confirm  the  observa- 


flourish  from  the  tropical  lowlands  clear 
up  to  the  high  plateaus,  where  frosts  are 
encountered  which  would  destroy  the 
orange.  Fruit  is  found  there  which  is 
well  protected  by  a  heavier  and  coarser 


tions  made  by  other  students  of  the  avo-  skin  than  the  Florida  avocado  and  has 
cado;  namely,  that  a  family  can  be  sup-  the  additional  advantage  of  a  spherical 
ported  on  the  product  of  half  a  dozen  shape.  This  is  of  importance  in  packing, 
trees,  which  require  slight  care  and  as  the  pear-shaped  or  bottle-necked  fruit 
labor.  A  single  fruit,  weighing  a  little  ,  is  more  difficult  to  transport  without  in- 
more  than  a  pound,  will  make  a  meal  for  jury.  Hence  it  is  from  these  varieties 
a  man,  as  it  contains  from  fifteen  which  seem  to  have  the  best 


to  twenty  per  cent  of 
sides  other  valuable  f 
ments.      It    has    a 
pulpy     flesh     under 
heavy  skin  and  has 
a     nut-like     flavor 
which     is    delicate 
and  appetizing. 
There  are  various 
ways  of  serving  it, 
the  most  common 
being  to   split  the 
fruit     and     simply 
flavor  to  taste  with 
salt,     pepper     and 
lemon  ]uic«,  al- 


Thii  tTP< 


lercial  possibilities  that 
ud  wood  is  being  se- 
ed, which  will  event- 
lly    furnish    avocado 
orchards  for  count- 
less   acres    in    our 
southern  and  south- 
western states. 

Another  feature 
of  the  Mexican 
avocado  is  that  by 
selecting  specimens 
which  bear  at  dif- 
ferent seasons,  a 
*  crop  can  be  har- 
,1.     vested    in    every 
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month  of  the  year.  In  fact,  sets  of  six 
trees  which  produce  in  different  months 
may  now  be  secured,  assuring  the  small 
grower  of  a  round-the-year  crop.  Such 
is  the  assertion  made  by  the  foremost 
avocado  grower  of  California,  Mr.  F.  O. 
Popenoe  of  Ahadena,  who  is  conducting 
a  nursery  for  semi-tropical  fruits,  in  co- 
operation with  the  United  States  Depart- 
ment of  Agriculture, 

Twenty-five    thousand    seedling    avo- 
cadocs   are  growing   here   and   a   large 
proportion   of   these   have   been 
budded,    with    practically    no 
loss  (95  per  cent  suc< 
that  uniformity  of  fru 
regularity     of     beari 
season  can  be  assured. 

A  number  of 
other  sub  -  tropical 
fruits  are  growing 
at  the  experimental 
station  and  while 
none  of  them  prom- 
ise to  be  of  such 
great  food  value  as 
the  avocado,  yet 
they  will  make  very 

delicious    additions  *  and  Li-ti 

to    our    dessert 

fruits.  Among  these  is  the  cherimoya, 
or  custard  apple,  which  is  roughly  pear 
shaped,  green  in  color  and  full  of  a  soft 
creamy  pulp.  This  fruit  should  be  thor- 
oughly cooled  before  serving,  opened  at 
the  top  and  eaten  out  with  a  spoon.  It 
tastes  like  a  sherbet  when  thus  chilled 
but  is  of  an  indescribably  delicate  flavor. 

The  white  sapote  is  another  Mexican 
importation  which  will  thrive  in  our 
Southwest.  In  fact  it  is  so  hardy  and 
resists  the  frost  and  drought  so  well  that 
it  may  prove  a  success  in  climates  much 
less  mild  than  that  of  California.  Like 
the  avocado  it  is  a  remarkably  beautiful 
tree,  bears  generously,  and  the  fruits  are 
about  the  size  of  an  apple,  with  a  soft 
pulp  of  a  delicious  and  peach-like  flavor. 

Then  there  is  the  pineapple  guava,  or 
Feijoa,  a  member  of  the  myrtle  family, 
which  grows  as  a  shrub  or  bush  rather 
than  a  tree  and  bears  a  fruit  about  the 
size  and  shape  of  a  hen's  egg.  Under 
the  green  skin  of  the  ripe  fruit  is  found 
a  white  and  translucent  pulp  that  may 
be  described  as  combining  the  flavors  of 
the   pineapple,    raspberry    and   banana. 


When  opened,  the  Feijoa  gives  forth  an 
aromatic  odor  which  is  exceedingly  ap- 
petizing.   The  seeds  are  small,  like  those 
of  the  strawberry.     This  tree  is  hardy 
and  is  cultivated  successfully  in  France, 
although  it  is  a  native  of  South  America. 
It  will  flourish  without  irrigation,  but,  of 
course,  it  produces  more  liberally  when 
properly  cared  for,  and  as  it  will  stand 
such  a  low  temperature  as   twelve  de- 
grees above  zero,  it  should  become  popu- 
lar  over   a   large    part   of   the    United 
States.      The    luxuriant,    silver-grey 
foliage  of  the  Feijoa  makes  it  an 
t   to   the   grounds   of 
home.      Mr.    Parker 
irle,  a  well  known  hor- 
culturist,  formerly 
president     of     the 
American   Pomo- 
logical     Society, 
writes     concerning 
substitutes  for  our 
present  foods: 

"We  cannot  help 
wondering,  as  we 
look   ahead    for    a 

hundred  years,  how 

■ERVH  WITH  Salt.  PiirFtR  ,        ." 

xt  imcB.  people    will    live — 

what  they  will  eat 
— when  there  are  four  hundred  millions 
to  be  fed  out  of  the  land  that  now  sup- 
ports one  hundred  millions.  With  this 
great  density  of  population,  will  there  be 
room  for  producing  much  animal  food  in 
that  time? 

"An  acre  of  land  can  produce,  let  us 
say,  one  quarter  of  a  ton  of  beef,  or  other 
animal  food,  per  year.  It  can  produce 
one  ton,  or  possibly  two  tons,  of  food  in 
wheat,  or  com.  or  rice.  It  can  produce 
five,  ten  or  possibly  twenty  tons  of  an 
incomplete  food  ration  in  the  form  of 
apples,  or  grapes  or  bananas.  There  may 
be  from  one  to  two  tons  or  more  of 
very  rich  food  in  the  form  of  nuts — 
notably  pecans — from  one  acre  of  land. 
But  with  avocados  there  would  seem  to 
be  a  possible  yield  of  food  of  very  high 
nutritive  value,  in  tonnage  equal  to  apples 
with  their  low  nutritive  value."  Mr. 
Earle  goes  on  to  state  that  if  men  can 
produce  many  tons  of  food  of  best  value 
from  an  acre  of  land  in  trees  that  can 
only  yield  a  fraction  of  a  ton  in  the  form 
of  animal  food,  it  is  pretty  certain  that 
they  are  going  to  plant  trees. 


DESTRUCTIVE     WOOD-BORER 
CONQUERED    AT    LAST 


By 
CHARLES    E.     EDWARDS 


THE  teredo,  that  industrious 
borer  which  causes  the  de- 
struction of  more  lumber 
every  year  than  the  annual  cut 
of  the  State  of-  Washington, 
has  finally  met  its  match,  for  after  ex- 
perimenting for  years  with  casings  of 
metal  and  cement,  with  preservatives 
such  as  tar  and  creosote  and  with  poisons 
injected  into  the  wooden  piles  that  are 
subject  to  attack,  the  inventive  wit  of 
man  has  finally  hit  upon  the  most  efficient 
and  inexpensive  agent  for  destroying  the 
teredo — electricity. 

The  electric  current  has  been  tried  in 
the  past  upon  the  wood  thus  infested,  but 
that  method  proved   ineffectual  for  the 
reason  that  the  vitreous  shell 
which  encases  the  tei 
perfect     insulation, 
after  all  the  expense 
ficulty  of  sending  a  i 
current  through  the  p 
little  pest   worked  o: 
turbed. 

Recently,   however 
application  of  the  elet 
rent   to  this  prob- 
lem was  tried  out 
in    Seattle    and 
proved  an  immedi- 
ate success.    It  was 
passed  not  through 
the    wood    but 
through  the  salt  wate 
the    piling,    and    its 
upon   the   salt   contai 
sea    water    was    to 
chlorine  gas  in  volur 
ficient-to  kill  every  te 
the  vicinity,  no  matter  how 
deeply  it  had  burrowed  into     vr.ib'pL"^, 
the  heart  of  the  timber.  The         ^"''"■^^^  =;.'■; 
action  of  the  chlorine  gas  """woodi 


upon  the  teredo  is  not  only  to  destroy 
its  life  but  to  coagulate  its  body.  The 
eggs  are  also  acted  upon  by  the  gas  with 
fatal  result. 

The  apparatus  devised  for  this  purpose 
by  the  Seattle  men  who  originated  the 
system.  Prof.  George  Delius  and  Mr.  C. 
P.  Tatro,  consists  of  a  barge  equipped  as 
a  power  plant  and  a  number  of  elec- 
trodes, the  latter  being  suspended  in  the 
water    under    the    dock    or    pier  to  be 
treated.      After    the    wiring    is   properly 
connected,  a  current  of  low  voltage  and 
high  amperage  is  turned  on,  and  main- 
tained for  about  an  hour.    Of  course  this 
treatment  must  be  used  at  regular  inter- 
vals, but  the  price  at  which  it  is  possible 
to  operate  the  system  at  a  profit  is 
1  fact  the  inventors  es- 
even  with  the  addition 
ed   charge    for    wharf 
e  there  will  be  a  great 
le  owners. 

,ire  it  out  in  this  way: 
I'e  cost  of  a  creosoted 
OO  while  a  similar  pile 
with  the  bark  on  and 
not   creosoted    costs 
only   $4.90,    leaving 
the  difference  saved 
$23.10.    Now  the  in- 
terest on  this  amount 
at  7  per  centis$1.61, 
while   the   minimum 
;  for  treatment  per  an- 
tf  the  pile  is  only  $1.50, 
it  the  electrolytic  sys- 
:or   killing  the   teredo 
less  than  the  interest  on 
oney  saved  in  the  first 
place.     In   addition   to   this 
L?.u*V,-''haa     economy  there  is  also  the  ad- 
-mc  lo  con-         Vantage   of   having   a   more 
0^?' "'  permanent  structure,  as  even 


the  creosoted  pile  is  no 
mune  from  attack  by  th 
edo  for  more  than  a  few 
while  the  new  method  s 
prolong  its  usefulness  i 
nitely.     It   is   estimated 
such  treatment  once  a  r 
will   keep   the   young  te 
from  entering  the  pile  t 
depth,   so   tluit   if  applii 
new  piling  there  would 
be    practically    no    de- 
terioration, as  salt 
water  is  a  preventive  of 
decay.     Even  the  piles 
which    are    badly    af- 
fected  by   the   teredos 
can  be  preserved  from 
ravages  by  this  method, 
long    worm- like    body 
creature  has  its  posteri 
at  the  surface 
of  the  wood 
where  it  is 
readily  af- 


y  the  chlorine  gas,  even 
its  head  is  boring  far 
timber. 

g  a  test  made  in  De- 
1910,  some  piles  were 
d    to    the    electrolytic 
it  and  after  twenty-four 
^ere   taken   out  of   the 
nd   split  open.     Every 
teredo    in    the    wood 
was  found  to  be  dead 
and   the   filament-like 
i  body  had  been  coagu- 
'  lated  by  the  poisonous 
gas  until   it  had  the 
consistency  of    a 
soft  poached  egg. 
hulls   of   ships   can   be 
from  barnacles  by  the 
let  hod,   which   involves 
ably  less  expense  than 
litive  process  of  scrap- 
n  off. 
It  is  a  very  remarkable  cir- 
cumstance that  this  tiny  crea- 
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ture,  which  is  no  larger  than  a  hair  at 
the  time  it  begins  its  destructive  work, 
has  successfully  defied  man  all  through 
the  ages.  While  known  as  "shipworms" 
the  teredo  and  the  xylotrya — 3.  similar 
pest — are  really  not  worms  at  all  but 
molluscs,  which  are  hatched  out  in  enor- 
mous numbers  and  in  the  waters  of  mod- 
erate temperature  reach  maturity  in  an 
amazingly  short  time.  When  the  tiny 
creature  is  first  hatched  it  is  so  small  that 
it  can  penetrate  the  most  minute  crack  in 
the  casing  of  a  protected  pile  and  it  is  for 
this  reason  that  sheathings  of  metal  or 
of  concrete  cannot  be  depended  upon. 
Once  attached  to  the  wood,  it  begins  to 
burrow  toward  the  center  and  finally,  if 
unchecked,  will  honeycomb  the  timber 
until  it  resembles  a  sponge.  The  surface 
of  the  pile  is  gradually  washed  a\yay  by 
the  action  of  the  water  and  unless 
repaired  the  entire  pile  will  be  completely 


eaten  through,  and  will  ultimately  col- 
lapse. 

In  the  Gulf  of  Mexico  the  ravages  of 
the  teredo  proceed  so  rapidly  that  the 
average  life  of  an  unprotected  pile  is 
from  one  to  two  years,  while  piles  have 
been  destroyed  in  such  short  periods  as 
from  one  to  five  months. 

When  we  pause  to  consider  that  only 
the  finest,  straightest  logs  can  be  used 
for  this  purpose  it  will  be  seen  what  an 
enormous  waste  is  caused  by  this  little 
worm-like  enemy  which  is  apparently  so 
insignificant.  It  is  conservatively  esti- 
mated that  the  annual  timber  loss  due  to 
the  teredo  and  similar  marine  wood 
borers  is  more  than  eight  billion  board 
feet,  and  with  the  increasing  cost  of  tim- 
ber due  to  the  depletion  of  our  forests, 
the  financial  loss  caused  by  the  teredo 
has  been  growing  more  serious  every 
year. 


At  Keswick 


In  mountain-girdled  Kesvsrick.  once  I  sate 

Beneath  the  stars,  discoursing  with  a  man 

Whose  plaid  bespoke  him  of  a  highland  clan 

Renowned  for  sons,  bold,  true,  and  passionate. 

Not  far  away,  in  moonlight  armor,  great 

Skiddaw  reposed  among  his  warrior  van; 

The  Derwent,  near,  a  wandering  minstrel,  ran, 

Hinting  of  deeds  that  legends  old  relate. 

Soon,  clouds  arose  to  mar  the  glamoured  night. 

And  charging  winds  manoeuvered  through  the  spruce; 

Yet  still,  up  Scotia's  ancient  paths  of  might 

Our  spirits  clomb,  like  those  who  scorn  return. 

Seeming,  betimes,  to  hear  the  voice  of  Bruce, 

Thunderous,  upon  the  field  of  Bannockbum. 

—  C.  G.  Blanden 


REMARKABLE  LITTLE  FRENCH  CAR  THAT  MAY  DISPLACE  THE  MOTORCYCLE. 


FOREIGN    AUTOS    OF    LOW    COST 


By 

W.    F.    BRADLEY 


IF  the  initial  cost  of  an  automobile 
could  be  brought  as  low  as  that  of 
a  high-grade  motor  bicycle,  and  cost 
of  upkeep  could  be  made  to  compare 
with  that  of  the  two-wheeler,  there 
are  undoubtedly  thousands  of  citizens  in 
all  countries  who  would  be  attracted  to 
mechanical  means  of  locomotion.  The 
problem  is  one  that  has  long  been  troub- 
ling European  manufacturers,  for  in 
England  and  France  there  is  a  potential 
clientele  who  cannot  be  attracted  to  the 
motorcycle  and  cannot  be  induced  to 
purchase  even' the  cheapest  type  of  car. 

In  the  past  the  attempt  at  a  cheap 
vehicle  has  been  along  the  lines  of  big 
car  design.  Scores  of  these  have  been 
produced,  with  accommodation  for  one 
or  two  passengers,  the  power  plant  gen- 
erally consisting  of  a  single  cylinder 
motor,  transmitting  power  to  the  rear 
wheels  in  the  usual  way  through  a  clutch, 
gear  box  and  live  axle.  In  its  main  fea- 
tures such  a  car  is  a  reduction  of  higher 
powered  and  more  costly  vehicles.  With 
a  view  to  bring  down  cost  still  further, 
belt  drive  has  been  adopted,  thus  abolish- 
ing the  differential,  the  clutch,  and  in 
some  cases  the  gear  box. 

An  example  of  this  type  is  to  be  found 
in  a  new  make  of  car,  which  has  either  a 
single  or  a  two-cylinder  motor,  belt  trans- 
mission and  final  drive  to  one  of  the  rear 


wheels,  by  means  of  an  enclosed  chain. 
There  is  a  change-speed  mechanism  in 
the  form  of  a  couple  of  dog  clutches  on 
the  counter  shaft,  allowing  for  two 
speeds.  The  whole  of  the  rear  axle, 
chain  and  countershaft  have  a  fore  and 
aft  motion  to  allow  of  slackening  off  the 
belt  sufficiently  to  permit  the  engine  to 
run  free.  The  width  of  the  car  is  low, 
but,  with  a  view  to  sociabihty,  the  pas- 
senger's seat  is  only  slightly  to  the  rear 
of  the  driver's  position.  To  place  them 
exactly  side  by  side  would  be  impossible 
without  increasing  the  width  of  the  car. 
There  is  even  room  for  an  emergency 
seat  or  for  luggage  at  the  rear  of  the 
driver. 

But  there  appear  to  be  more  possibil- 
ities by  working  along  motorcycle  rather 
than  automobile  lines.  This  at  any  rate 
has .  been  the  experience  of  European 
maniifacturers,  who  have  found  it  almost 
impossible  to  get  below  five  hundred 
dolfers  on  cars  of  the  usual  build,  but 
have  been  able  to  produce  what  may 
be  termed  four-wheeled  motorcycles  for 
half  this  price.  The  lead,  which  is  now 
being  followed  strongly  by  both  English 
and  French  constructors,  was  given  in  a 
httle  car  that  is  really  nothing  more  than 
a  four-wheel  motorcycle.  It  costs  very 
little  more  in  the  first  instance  than  a 
high-grade    motorcycle,    the    upkeep    is 
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about  the  same,  its  speed  is  equal 
to  that  of  a  two-wheeler,  and  its 
comfort  is  infinitely  greater. 

It  is  a  long,  narrow,  boat -like 
vehicle,  mounted  on  four  wire 
wheels,  carrying  its  passengers 
tandem  fashion,  with  the  driver 
at  the  rear,  and  having  a  single 
■  or  two-cylinder  air-cooled  motor 
under  cover  in  front.  The  frame, 
consisting  of  two  wooden  mem- 
bers, is  narrowed  in  front,  the 
sides  are  enclosed,  the  top  is 
closed  in  by  the  gasoline  tank, 
while  the  front  is  left  open  to 
allow  a  free  passage  for  the  air. 
A  single  chain  running  under  the 
footboards  takes  the  drive  to  a 
countershaft,  on  each  extremity 
of  which  are  a  couple  of  pulleys 
from  which  power  is  carried  to 
the  rear  wheels  by  belts,  as  in  a 
motorcycle.  The  two  pulleys  per- 
mit a  quick  change  of  gear 
ratio. 

There  is  neither  clutch,  gear " 
box  nor  differential.  The  rear 
axle  is  attached  to  the  extremity 
of  a  pair  of  inverted  semi-elliptic 
springs,  the  front  hanger  of 
which  is  pivoted,  thus  allowing 
the  axle  to  be  moved  forward  or 
backward  by  means  of  a  lever  at 
the  driver's  right  hand.  It  is  by 
this  means  that  the  belt  can  be 
slackened  off  to  disconnect  the 
motor.  At  the  front  there  is  a 
tubular  pivoting  axle,  with  a  coil 
spring  suspension.  Steering  is 
direct,  with  a  large  diameter 
steering  wheel  and  steel  cable 
connections. 

Any  man  who  has  had  experi- 
ence with  a  motorcycle  is  at  once 
at  home  with  this  little  car.  As 
it  can  do  al!  that  he  expects  of 
his  two-wheeler,  and  has  the 
additional  advantage  of  being 
able  to  carry  a  passenger  and  of 
offering  some  d^ree  of  comfort, 
it  is  not  surprising  that  it  has 
jumped  into  immediate  favor 
among  motorcyclists.  Its  use  has 
not  been  confined  to  pleasure 
purposes,  however,  a  large  num- 
ber of  these  little  vehicles  being 
in   service   in   France   for  quick 
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delivery  work.  All  the  change  necessary 
is  the  fitting  of  a  box  in  the  passenger's 
position.  In  some  cases  the  touring  mode! 
is  convertible.  On  week  days  it  carries 
drugs  or  groceries ;  on  Sundays  and  holi- 
days the  seat  is  replaced. 

During  the  coming  season  it  is  certain 
that  a  large  number  of  light  cars  will  be 
placed  on  the  market,  especially  in  Eng- 
land, the  designers  of  which  have  been 
inspired  by  the  success  of  this  French 
car.  Objection  is  made  to  the  tandem 
position  of  driver  and  passenger,  but  it 
is  very  difficult  to  design  a  machine  with 
two  seats  side  by  side,  without  abandon- 
ing the  essentials  of  low  cost  and 
minimum  weight. 

There  are  optimists  who  believe  that 
the  four-wheel  motorcycle  will  sweep  out 
of  existence  the  two- wheel  type  of  ma- 
chine. That,  of  course,  remains  to  be 
seen.  It  is  certain,  however,  that  there 
will  be  a  big  demand  for  this  new  type 
of  car.  It  weighs  complete,  only  from 
300  to  350  pounds,  has  an  eight-horse- 
power two-cylinder  air-cooled  motor, 
chain  transmission  to  a  countershaft,  and 
double  belt  drive  to  pulleys  on  the  rear 
wheels.  Such  a  car  has  spee<I  that  should 
make  many  a  big  car  owner  envious ;  it 
costs  not  more  than  fifteen  per  cent  in 
excess  of  a  motorcycle,  is  practically  the 
same  in  upkeep,  and  has  the  advantage 
over  the  motorcycle  of  being  capable  of 
being  stored  in  a  very  restricted  area. 
For  utilitv  service,  with  calls  for  work 


over  heavy  roads,  in  snow,  or  amongst 
dense  traffic,  the  four-wheeler  has  limita- 
tions. But  these  limitations  are  even 
more  strongly  felt  by  the  motorcycle.  As 
a  little  pleasure  vehicle  it  has  a  remark- 
able future  before  it,  and  perhaps  may 
shortly  be  found  in  America. 


Sayings  of  the  Ancients. 

*|  I  would  rather  be  Ignorant  than  wise  in  the 
forelwding  of  evil. 

*!  It  is  not  the  oath  that  makes  us  believe  the 
,    man,  but  the  man  the  oath. 


^  A  woman  should  be  good  for  everything  at 

home,  but  abroad  good  for  nothing. 


by  John  H.Cobb 


THE  unique  experiment  of  oper- 
ating a  floating  salmon  can- 
nery was  tried  in  Alaska  last 
season    and    met    with    such 
success  it  is  probable  that  if 
other  suitable  vessels  can  be  procured, 
this  will  become  a  favorite  plan  of  opera- 
tion, as  it  permits  of  the  shifting  of  the 
location  of  the  plant  from  place  to  place 
as    the    runs    of    salmon    increase    or 
decrease,  an  impossible  feat  with  a  per- 
manent land  plant. 
The   famous  old 
American    ship, 
Glory  of  the  Seas, 
a    vessel    that    has 
carried  the  Ameri- 
can flag  to  practic- 
ally every  port  of 
any     size     in     the 
world,   and  that 
was    at    that    time 
laid  up  at  Victoria, 
British     Columbia, 
was  purchased  for 
an    insignificant 
sum  by  a  new  fish 
company,     and 


in   order   to   be   prepared   for   her   new 
career. 

The  ship  has  two  decks.    The  top  deck 
was  arranged  for  the  receiving,  cutting 
and  sliming  of  the  salmon,  an  elevator 
being  attached  to  the  side,  up  which  the 
salmon    were    brought    and    then    sent 
through  a  chute  to  the  "iron  chink,"  a 
machine  which  removes  the  head,  tail  and 
fins,  splits  the  fish  down  the  belly  and 
removes  the  viscera,  all  in  one  operation. 
The  lish  are  then  put  into  the  sliming 
tubs   and   thor- 
oughly cleaned  and 
scaled,  after  which 
they   are    cut    into 
slices  to  fit  the  can. 
The  living  quarters 
of  the  workers  are 
also  on  this  deck. 

The  fish  then 
pass  through  a 
chute  to  the  second 
deck,  where  they 
are  placed  in  the 
cans  by  machinery. 
The  company  in- 
stalled machinery 
suitable    for   pack- 
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ing  sanitary  cans,  a  new  style  of  can 
which  does  away  almost  entirely  with  the 
use  of  solder  and  acid,  thus  reducing  the 
amount  of  machinery  and  number  of 
workmen  required.  The  retorts  in  which 
the  fish  are  cooked  are  also  nearby,  so 
that  the  actual  canning  is  carried  on 
exclusively  on  this  deck. 

After  being  cooked  the  cans  are  sent 
to  the  hold  where  they  are  cooled  and 
then  boxed  and  stored  until  it  is  con- 
venient to  ship.  The  lacquering  and 
labeling  is  done  in  Seattle. 

The  vessel  on  reaching  Alaska  first 
anchored  in  Hawk  Inlet.  About  thirteen 
thousand  cases  of  salmon  were  packed 
here,  the  only  difficulty  experienced  dur- 
ing this  time  being  the  securing  of  fresh 
water,  most  of  which  had  to  be  brought 
from  nearby  streams  in  scows. 

It  was  when  the  salmon  run  slacked 
off  in  the  neighborhood  of  Hawk  Inlet 
that  the  real  value  of  a  floating  plant  was 
demonstrated,  by   towing  the  vessel  to 


Launches  Laden  wjth  a  Salmon  Catch. 

Ketchikan,  where  a  big  run  of  salmon 
was  then  on,  and  where  no  difficulty  was 
encountered  in  packing  the  remainder  of 
her  original  catch  of  thirty-five  thousand 
cases,  and  also  about  eight  thousand  cases 
additional  which  had  been  procured  later. 
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WING  AT  WORK  ON  hLANS,  AT  HER  DESK. 


WOMAN    CIVIL    ENGINEER 

By 


RICHARD    MORRISON 


CHICAGO  has  the  distinction 
of  furnishing  the  first  woman 
recruit  to  the  ranks  of  the 
civil  and  consulting  engineers. 
This  is  Mrs.  Mary  E.  Ewing, 
widow  of  the  late  William  Bion  Ewing, 
one  of  the  most  prominent  engineers  of 
the  Middle  West,  who  died  last  spring, 
Mrs.  Ewing  has  taken  up  and  is  carrying 
to  successful  completion  work  on  various 
sewerage  and  water  systems,  costing 
approximately  half  a  million  dollars, 
which  her  husband  had  under  way  or  in 
course  of  planning  at  the  time  of  his 
death.  She  appeared  before  the  boards 
of  all  the  villages  and  the  different  com- 
panies with  whom  Mr.  Ewing  had  con- 
tracts, and  it  is  a  remarkable  tribute  to 
her  technical  knowledge  and  executive 
ability  that  each  village  and  each  com- 


pany unhesitatingly  passed  the  contracts 
into  her  hands  for  completion  of  the 
work. 

Mrs.  Ewing's  training  was  secured  by 
assisting  her  husband  with  his  work,  in 
which  she  was  intensely  interested, 
throughout  their  married  life,  a  period 
of  twenty-five  years.  Much  of  Mr. 
Ewing's  planning  for  the  larger  contracts 
was  done  in  the  quiet  of  their  home,  and 
so  Mrs.  Ewing  had  an  opportunity  to 
observe  to  the  best  advantage  his  methods 
of  work  and  his  solutions  of  the  various 
problems  connected  with  it.  They  also 
read  and  studied  together  many  of  the 
technical  books,  while  Mrs.  Ewing  took 
care  of  the  maps,  blue  prints,  tracings 
and  rther  drawings,  besides  otherwise 
"serving  as  general  office  boy,"  as  she 
expresses   it.     In   addition   to   this,   she 


WOMAN   CIVIL    ENGINEER  177 

went  with  her  husband  on  ma 
inspection  to  the  scenes  of  the 
Struction,  and  thus  was  t 
become  familiar  with  the  pra 
of  the  work. 

Although    Mrs.    Ewing's 
into  a  field   of  work  heretol 
explored  by  women  has  create 
spread  interest  and  discussio 
herself  is  the  least  excited  of  a 
by  reason  of  her  unique  situ 
She  considers  it  the  most  na 
thing   in    the    world    that,   b 
familiar  with  her  husband's  W' 
she  should  have  stepped  in 
and    assumed    the    mantle 
of  his  professional   duties. 
She     earnestly     advocates 
every    woman     interesting 
herself    in    her    husband's 
profession  and  associating 
herself  with  him  in  his  busi- 
ness, since  it  not  only  draws 
them   closer   together,   but 
has  the  practical  value  of 
making  a  woman  independ- 
ent and  fortifying  her 

against  emergency.     She  considers  that     tual  practice  she  finds  it  extremely  fas- 
civil  engineering  offers  splendid  oppor-     cinating. 

tunities  to  women  who  have  inclinations         Mrs.  Ewing's  success  furnishes  addi- 
in  that  direction.     In  her  opinion,  there     tional  proof  that  art,  science,  history- 
is  no  feature  of  the  work  that  is  outside     every  branch  of  knowledge,  is  coming 
of  a  woman's  element,  and  put  into  ac-     '"'o  a  "«w  renaissance.     The  day  when 
woman's  activities   in   the  business  and 
al  worlds  were  confined  chiefly 
making,      millinery,      teaching 
Lined  nursing  and  a  few  other 
hich,    according    to    tradition, 
;uliarly  adapted  to  the  feminine 
las  long  since  passed.     She  is 
;n  an  opportunity  to  compete 
lal  basis  with  men   in  almost 
of  trade,  and  in  nearly  every 
,  and  she  is  making  good  in  all 
ith  astonishing  ease.    When  a 
the  present  time  attempts  to 
heights  leading  to  commercial 
e  no  longer  regard  her  with 
ind  suspicion,  and  wait  to  see 
:e  a  confidently  expected  tum- 
ble.    Her  place  is  secure, 
^   and  her  field  of  endeavor  is 
gradually,  but  measurably, 
broadening.      This    world    is 
suredly    a    big   place    for    all 
en     who     are     creators,     for 
who  "like  to  do  things." 


NEW    SHEEP    FOR    THE    WEST 

By 
ARTHUR    CHAPMAN 

THAT     beneficently     paternal  developing  a  typical  American  sheep  thai 

figure  known  as  Uncle  Sam,  will  thrive  amid  Western  range  condi- 

who  is  lying  awake  o'nights  tions  and  that  will  advance  the  nation's 

figtiring  out  ways  ami  means  supply  of  wool  and  mutton  enormously, 

of  helping  his  children  to  help  America  has  not  taken  the  position  it 

themselves,  is  conducting  an  experiment  deserves  among  sheep-producing  nations, 

at  Laramie,  Wyoming,  with  the  idea  of  because  there  is  no  breed  of  sheep  that 
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can  be  called  typical  and  that  will  not 
deteriorate  among  natural  surroundings 
in  this  country. 

Here  steps  in  Uncle  Sam  with  a 
remedy.  It  is  known  that  Nature  is 
ready  to  adapt  animal  life  to  all  circum- 
stances, if  given  half  a  chance.  So  the 
government  has  established  an  experi- 
ment station  at  Laramie,  Wyoming,  in 
the  center  of  the  great  Western  sheep 
belt,  and  is  endeavoring  to  produce  a 
typical  range  sheep  that  will  thrive 
among  the  comparatively  harsh  condi- 
tions of  the  high  plains  country  and  that 
will  yield  a  maximum  amount  of  wool 
and  mutton. 


The  importance  of  such  an  experiment 
is  easily  understood,  when  it  is  esti- 
mated by  experts  that  raising  the  average 
wool  clip  of  this  country  one  pound  a 
year  would  increase  the  value  of  that 
crop  $10,000,000.  Doubling  the  wool 
clip,  which  is  not  impossible  under 
scientific  improvement  of  American 
sheep,  would  render  many  millions  of 
dollars'  worth  of  wool  importations  un- 
necessary and  would  practically  put  the 
nation  in  an  independent  position  in  that 
respect. 

The  sheep  imported  for  breeding  pur- 
poses generally  come  from  humid  re- 
gions. The  Rambouillet  sheep,  for  in- 
stance, will  thrive  iti  the  seacoast  states, 
where  climatic  conditions  are  not  unlike 
those  of  France.  But  transfer  the  same 
sheep  to  the  West  and  there  is  another 
story  to  tell.  The  dry  soil,  heavily  min- 
eralized and  charged  with  alkali  salts,  is 
entirely  different  from  the  moist  soil  to 
which  the  sheep  has  been  accustomed. 
The  grass  of  the  high  plains  region  is 
short  and  scanty,  and  contains  less  water, 
more  mineral  matter,  more  protein,  and" 
less  variation  in  nutritive  qualities 
throughout  the  year.  The  sheep  must 
"rustle"  in  order  to  keep  off  hunger,  for 
this  short,  rich  grass,  which  literally 
cures  itself  on  the  stem  in  the  dry  at- 
mosphere of  the  West,  is  thinly  distrib- 
uted on  the  plains.  The  slow,  heavy 
sheep  f  "om  the  humid  regions,  being  used 
to  little  exercise,  soon  shows  the  effect  of 
constant  walking.  It  loses  fiesh  and  puts 
on  heavier  bone.  The  climate,  too,  be- 
gins to  work  changes  in  other  ways.  The 
air  is  dry  and  clear,  and  there  is  greater 
wind  movement.  The  changes  in  tem- 
perature are  sudden.  There  begins  to 
be  a  marked  variation  in  the  wool  pro- 
duction. While  the  nitrogenous  grasses 
favor  heavy  wool  production,  and  the 
cool  climate  increases  growth,  the  dry- 
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ness  of  the  air  and  the  severity  of  the  in  various  Western  states,  the  average 
winters  decrease  the  amount  of  "yolk"  fleece  in  the  southwest  going  as  low  as 
in  the  wool.    The  natural  oils,  which  go     six  or  seven  pounds,  while  Western  Ore- 


to  the  fieece  in  a  mild  climate,  especially 
where  humid  conditions  prevail,  are 
given  to  the  body  to  increase  the  animal 
warmth.  This  decreases  the  weight  of 
the  fleece,  and  does  much  to  account  for 
the  startling  variations  of  the  wool  clip 


gon,  owing  to  its  mild,  comparatively 
humid  climate,  sometimes  averages 
nearly  fifteen  pounds  to  the  fleece. 

Sometimes  the  flocks  on  the  Western 
range  in  this  country  must  go  for  two  or 
three  days  without  water.     Many  of  the 
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streams  and  water  holes,  too,  atge  Ijeavily 
impregnated  with  alkali.  Most .  of  the 
sheep  herders  in  Wyoming,  .who  know 
the  evil  effects  of  alkali  upon  the.  humaa, 
systeip,/a¥ei never  without  a  supply  .of 
vinegar.  By  "cutting"  the  alkali  water 
with  a  liberal  application  of  ^inegar,  and 
then  adding .  sugar^^  the  herder  fills  his 
canteen  with  a  drink 'which  is  not  un- 
pleasant  and  Which,  mitigates  the  evil  of 
alkaji  poisoning.  *    \. 

What  cati  be  accomplished /by  per- 
sistent breeding  of  high-class  sheep^  >vas 
shown  by  a  Wyoming  ranchman,  who, 
several  years  ago^  becatne  alarmed  at  the 
poor  condition  of  Jiis  .flocks.  He  spent 
several  thousand  dollari-on  fine  imported 
buGks,  and  in  ten  yearS^ increased  the  clip 
from  a  third  of  his  flock  to  ffioffe  than 
fifteen  pounds— ^something  phenomenal 
for  Wyoming.    Suich  private  experiments 


have  shown  the  aplastic  nature  of  the 
'sheep^  and  ha^ve  Iproved  that  it  is  possible 
to  achieve  astouilding  results  under  scien- 

*  tifiq  direction..  At  the  government  ex- 
periiiierfl?^  Station  at  Laramie  there  are 
many  splendid  .examples  of  the  finest  va- 
fieties  of  sheep.  The  finest  were  taken 
t&  the  Alaska- Yukon-Pacific  Exposition 
and  won  forty-six  first  premiums,  be- 
sides several  secondary  prizes.    All  these 

»-  sheep  were  fed  .under  typical  range  con- 
ditions near  Laramie.  The  physical 
changes  that  are  being  wrought  in  the 
government's  flocks  are  recorded  with  the 
minutest  care.  It  is  desired  to  produce 
an  animal  that  will  retain  its  "rustling" 
qualities,  but  which,  at  the  same  time, 
:win  produce  a  maximum  amount  of  wool 
and  mutton  and  that  will  not  have  to  be 
constantly  "built  up"  through  fresh  im- 
portations. 


Wisdom  of  Publius  Syrus 

<jf  Even  a  single  hair  casts  its  shadow. 

<|[  To  do  two  things  at  once  is  to  do  neither. 

<1[  A  fair  exterior  is  a  silent  recommendation. 

^  He  sleeps  well  who  knows  not  that  he  sleeps  ill. 

<|[  Treat  your  friend  as  if  he  might  become  an  enemy. 

^  He  who  has  plenty  of  pepper  will  pepper  his  cabbage. 

^  Let  a  fool  hold  his  tongue  and  he  will  pass  for  a  sage. 


CANADIUM  — MORE    PRECIOUS 
THAN    GOLD 

By 
DR.    LEONARD    K.    HIRSHBERG 


ASKED    to    name    the    five    great 
i\       events    of    the    year    recently 
/  %     closed,  President  Taft  enumer- 
/^^«    ated  the  treaty  with  Japan,  the 
A.        Jl  demonstration  of  the  complete 
success  of  typhoid  vaccination,  as  proved 
by  the  treatment  of  150,000  troops;  the 
prospective     arbitration     treaties     with 
Great  Britain  and  France,  the  progress 
on  the  Panama  Canal  and  the  court  de- 
cisions in  the  Standard  Oil  and  Tobacco 
Trust  cases.    Yet  none  of  these  compares 
in  importance   with  the  discovery  of  a 
new  substance,  Canadium,  which  marked 
the  very  opening  of  the  new  year. 

The  name  Canadium  was  adopted  for 
the  substance  in  honor  of  the  country  in 


which  it  first  was  found,  the  discovery 
having  been  made  in  British  Columbia. 
By  its  discoverer,  Andrew  Gordon 
French,  the  element  is  placed  in  one  of 
the  two  vacant  niches  between  platinum 
and  gold,  long  predicted  by  Mendeleff 
for  completion  of  the  noble  group  repre- 
sented by  platinum,  gold  and  silver. 

Mr.  French  in  telling  of  his  marvelous 
find  promises  that  within  a  short  time 
he  will  present  specimens  of  the  metal 
and  a  paper  upon  the  treasure  to  the 
Royal  Society  of  England,  The  details 
of  the  discovery  and  an  exhaustive 
analysis  of  the  new  metal  then  will  be 
given  to  the  world  of  science,  and  the 
unbounded   commercial   possibilities    for 
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Canadium  also  will  be  unfolded  at  the 
same  time. 

Indeed,  to  the  world  in  general  the 
commercial  value  of  the  discovery  will 
appeal  far  more  than  the  scientific  side, 
as  introducing  a  treasure  more  valuable 
than    gold,    of    even  more  beauty,  and 
equally  adaptable  to  all  the  purposes  for 
which  gold  now  is  utilized.     As  jewelry 
in  itself  and  in  the  setting  and  embellish- 
ment  of   precious   stones   Canadium   at 
once  will  take  a  front  place ;  in  achieving 
elaborate  decorative  effects  it  will 
appeal  especially  to  the  --»•-* 
while  in  gross,  utilita 
lines    it    may    even    b 
adopted  for  the  filling 
of  teeth,   instead   of 
gold  or  other  sub- 


H  Canadiuu  Couni 
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The  com- 
mercial possibilities 
seem  without  limit. 
By  the  scientist 
and  chemist,  on  the      I 
other  hand,  the  dis-     I 
CO  very  of  Canadium 
will    be    pronounced 
almost  a  realization  ot 
the    dream    of    the    a 
chemist,  and  as  the  f 
achievement  of  science 
the  twentieth   century 
worthy     of     imperishable 
record    in   the   annals   of 
history. 


G.  French,  thi 

LAJioRATOItV. 


Then  there  is  left  be- 
hind a  brilliant, 
sheeny  bead  of 
pure     Canadium, 
The   new   element 
is  much  softer  than 
platinum,  ruther- 
ium,    palladium    or 
osmium,and  is  much 
more    easily    melted. 
Like    gold    and    plat- 
urn,  it  remains  untar- 
ed  by  water  and  un- 
kened    by    continuous 
heat,  and,  also  like  those 
precious  metals,  it  is  af- 
fected  by   what   chemists 
call   aqua   regia,   that   is. 


From  disclosures  so  far  made  by  Mr.  concentrated  acids. 

French  Canadium,  it  seems,  is  of  a  beau-  Distinguishing  Canadium  from  silver, 

tiful   white,   with   lustre   more   brilliant  which     it    superficially    resembles — and 

than  diamonds,  while  in  substance  it  is  with  which,  says  Mr.  French,  it  hitherto 

more    easily    worked    than    other"  fine  may  have  been   confused — is   its   action 


metals.  Found  in  dike  rocks  beyond  Nel- 
son, British  Columbia,  in  lumps  ranging 
in  weight  from  a  few  pennyweights  up 
to  three  ounces,  it  is  isolated  in  pure 
crystalline  granules.  By  the  naked  eye 
these,  and  the  short  rods  varying  from  a 
half -millimeter  in  length  to  a  tenth  in 
thickness,  may  be  seen  as  metallic  par- 
ticles and  as  scales  of  scintillating  splen- 
dor, in  ores  and  minerals  from  which 
platinum  and  palladium  are  obtained. 

When  taken  out.  Canadium  may  be 
found  alloyed  with  a  volatile  substance — 
either  osmium  or  another  new  gaseous 
element.  The  alloy  is  bluish  white,  and, 
when  exposed  to  the  currents  of  a  blow 
pipe,  this  alien  substance  is  driven  off. 


with  table  salt ;  silver  precipitates  this 
sodium  chloride  condiment,  Canadium 
does  not.  And,  unlike  silver,  it  does  not 
become  black  when  mixed  with  sulphur 
compounds.  The  melting  point  of  Cana- 
dium is  conspicuously  lower  than  that  of 
platinum,  or  gold  or  silver,  and  also  it 
carries  a  negative  electric  charge,  while, 
on  the  other  hand,  silver  is  positively 
charged. 

Of  all  its  wide  commercial  possibilities, 
however,  Mr.  French  predicts  that 
Canadium  will  be  of  especial  value  in  the 
equipment  of  searchlights,  its  dazzling 
resplendence  being  especially  adaptable 
to  this  purpose. 

It  has,  however,  scores  of  other  uses. 


NATURAL    EASTER    EGGS 

By 
F.    G.    MOORHEAD 


WHY  don't  they  color  Easter 
eggs  on  the  inside,  too," 
a  small  boy  asked  Profes- 
sor Lippincott  of  the  Iowa 
State  College  of  Agricul- 
ture, and  with  all  his  knowledge  of 
science  the  college  professor  was  not  able 
to  give  a  real  good  answer  why  such  a 
thing  could  not  be  done  in  this  day  of 
scientific  marvels.  And  as  there  was  no 
real  good  reason  why  the  thing  couldn't 
and  shouldn't  be  done,  he  set  about  to 
do  it. 

The  coloring  of  animal  tissues  by  the 
use  of  the  dye  Sudan  III  was  known  as 
long  ago  as  1896,  by  an  Italian  scientist 
named  Daddi.  Prof.  J.  E.  Rice  of  Cor- 
nell University  and  Dr.  Oscar  Riddle  of 
Chicago  University  have  conducted  ex- 
periments with  Sudan  III  and  with  an- 
other dye  called  rhodamine  red  with  good 


results,  but  it  has  remained  for  Prof. 
W,  A,  Lippincott,  inspired  by  a  small 
boy's  curiosity,  to  go  farther  than  any  of 
the  others  named  and  show  the  relation 
between  the  food  fed  to  the  hen,  as  the 
raw  material,  and  the  egg,  as  the  finished 
product.  He  has  proved  that  the  hen  is 
nothing  more  or  less,  after  all,  than  an 
egg  f  ictory,  the  output  of  which  depends 
upon  the  raw  material  which  is  brought 
into  the  factory  to  be  worked  over. 

The  first  thing  Professor  Lippincott 
did  was  to  decide  that  if  he  were  to  go 
into  this  interesting  matter  he  might  as 
well  make  the  result  picturesque  as  well 
as  scientific.  And  so  he  decided  that  if 
he  could  color  the  albumen  and  the  yolk 
of  the  egg  at  all,  he  would  try  to  color 
them  cardinal  and  gold,  the  same  being 
the  colors  of  Iowa  State  College.  The 
second  thing  he  did  was  to  send  to  ait 
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old  French  dyer  in  Utica,  New  York,  for 
a  shipment  of  regular  commercial  ana- 
line  dyes,  notable  in  the  consignment 
being  Sudan  III,  rhodamine  red  and 
methylene  blue.  The  third  thing  he  did 
was  to  trap-nest  a  dozen  hens  on  which 
to  try  the  experiment,  their  segregation 
being  necessary  in  order  that  the  diet  of 
dyes  might  be  tried  on  the  same  hens 
over  and  over  again.  Otherwise  there 
might  have  been  cases  of  mistaken 
identity  when  the  daily  task  came  around 
of  forcing  the  hens  to  swallow  the  dyes. 

When  the  dyes  arrived.  Professor  Lip- 
pincott  filled  several  hundred  capsules. 
These  he  took  over  to  the  chicken  house 
and  going  to  the  tTap-nested  hens  he 
forced  a  capsule  down  the  throat  of  each 
squawking  one  until  the  rounds  had  been 
made. 

The  first  capsules  were  administered  at 
six  o'clock  Sunday  nis'ht.  The  volk 


branes  and  the  shell  itself,  all  of  which 
surrounded  the  scarlet  periphery  of  the 
yolk. 

Professor  Lippincott  continued  his 
experiments.  He  very  shortly  found  that 
Sudan  III  colors  the  yolk  of  the  egg 
only,  while  rhodamine  red  colors  the 
albumen  only.  Either  dye  fed  separately 
acts  only  on  one  part  of  the  egg,  both 
dyes  fed  together  result  in  changing  the 
color  of  both  the  albumen  and  the  yolk. 
Equally  interesting  was  the  discovery 
that  Sudan  III  does  not  color  the  yolk 
solidly  red,  no  matter  in  what  quantities 
fed,  but  simply  colors  it  in  concentric 
rings,  the  rings  of  scarlet  in  the  solid 
yellow  of  the  yolk  showing  the  number 
of  days  the  dye  has  been  fed  to  the  hen 
while  that  particular  egg  was  in  process 
of  manufacture. 

The  eggs  laid  soon  after  the  first  feed- 
in?  of  the  dves  were  banded  near 
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When  the  dyes  were  fed  at  stated  inter- 
vals the  rate  of  growth  within  the  yolk 
was  obtained.     It   was  possible   in  this 
way,  not  only  to  calculate  the  number  of 
days   required    to   completely 
develop  the  yolk,  but  also 
study  the  relative  amount 
material    added    during    t 
stagfs  of  its  formation.    T 
deposition  of  yolk  material 
very  slow  at  first,  but  excee 
ingly    rapid   at   the   end,   t 
outer     bands     being     mu 
broader  as  well  as  greater 
circumference. 

All  this,  quite  natural- 
ly, was  interesting  to  the 
scientist,  but  not  to  the 
small  boy.   The  thing  he 
took  interest  in  was  that 
the    eggs,     when     hard 
boiled   and   cut   in   two, 
showed  the  albumen  of 
the  egg  stained  a  deli- 
cate purplish  pink,  and 
the  yolk  a  series  of  alter- 
nating rings  of  natural  yel- 
low and  artificial  red.    Pro- 
fessor   Lippincott    had    se- 
cured  the   picturesque   re- 
sult desired ;  he  had  natural 
Easter  eggs  colored  inside 
with    the    scarlet   and    old 
gold  of  Iowa  State  College. 

Professor    Lippincott's 


curiosity  went  farther.  He  wished  to  see 
if  the  colored  eggs  would  hatch.  He 
found  out  that  they  would.  -Hatching  an 
egg  colored  with  Sudan  HI  he  discovered 
that  he  had  brought  into  the 
world  a  new  species  of  chick 
— downy  little  creatures 
whose  bodies  were  colored 
pink  wherever  they  contained 
fat,  especially  along  the 
breast  and  the  abdomen,  just 
underneath  the  skin.  By 
hatching  an  egg  colored  with 
rhodamine  red,  he  secured  a 
little  chick  all  the  muscle 
tissues  of  which  were  a 
bright  pink.  The  enthusiastic 
poultryman  saw  visions  of  a 
new  and  lucrative  business: 
hatching  and  selling  fluffy, 
pink  chicks  for  the  Easter 
trade.  But,  unfortunately, 
the  pink  faded  and  disap- 
peared. Upon  witholding 
food  from  Sudan  HI  colored 
chicks  until  four  days  of  age 
the  fat  tissues  in  the  body 
were  used  up  in  developing 
energy  and  heat.  Conse- 
quently the  color  was  passed 
away  and  lost  and  with  it 
went  visions  of  a  glutted 
market  of  fluffy  pink  chicks 
to  fill  the  childish  heart  over- 
flowing with  joy. 


PROF.  W.   A.  LIPPINCOTT,  THE  MAN  WHO  COLORED  NATURAL  EASTER  EGGS  ON  THE 

INSIDE.  AND  ONE  OF  THE  TRAPNESTS  WITH  ONE  OF  THE  HENS  ON 

WHICH  THE  EXPERIMENTS  WERE  TRIED. 


But  Professor  Lippincott  was  not  dis- 
couraged. The  mother  hen  had  thrived 
on  dye,  the  little  chicks  might  as  well 
take  up  a  capsule  diet.  And  so  the  dye 
was  fed  daily  to  the  fluffy  little  things 
just  growing  their  first  feathers.  The 
result  was  a  decided  pink  color  in  the 
plumage.  Rhodamine  red  did  not  stain 
those  parts  of  the  feather  already  grown, 
but  only  that  portion  grown  while  the 
dye  was  being  fed.  When  the  chickens 
were  about  four  weeks  old  the  dye  was 
withheld  for  seven  days.  After  this  the 
new  feather  growth  showed  no  color 
until  the  dye  was  fed  again.  The  result 
was  a  reappearance  of  color  at  the  base 
of  the  growing  feather.  A  broad  white 
band,  indicating  the  growth  for  the  days 
during  which  the  dye  was  withheld,  sep- 
arated the  two  areas  of  color. 

Still  ambitious  and  curious.  Professor 
Lippincott  fed  Sudan  III  to  fattening 
fowls.  The  exact  extent  and  amount  of 
the  fat  deposits  was  shown  by  the  pink 
color  resuhing.  The  color  did  not  show 
up  in  layers  as  in  the  egg,  but  one  dose 
served  to  color  all  previous  deposits  of 
fat,  due  presumably,  to  the  circulation 
within  the  fat  tissues.  And  to  cap  the 
climax  and  make  the  great  American  hen 
patriotic  to  the  extent  of  carrying  about 
in  its  anatomy  the  national  colors.  Pro- 
fessor Lippincott  fed  his  chickens  methy- 
lene blue,  with  the  result  that  their  bones 
were  given  a  bluish  tint. 

Here  the  matter  rests  today :  Professor 
Lippincott  has  given  the  inquisitive  small 


boy  an  Easter  egg  colored  inside  with  the 
college  colors.  He  has  brought  into  the 
market  pink  and  white  chicks  to  please 
the  heart  of  the  children.  But,  above  and 
beyond  all  this,  he  has  proved  a  direct 
relationship  between  the  raw  material  fed 
the  hen  and  the  make-up  and  appearance 
of  the  finished  product,  the  egg. 

"The  experiments  show,  first,  ;he 
growth  of  the  egg  every  day;  second, 
the  relation  between  the  food  and  the 
egg',  third,  the  length  of  time  for  the 
formation  or  manufacture  of  the  entire 
egg,"  says  Professor  Lippincott,  discuss- 
ing the  work.  "We  have  known  that  we 
can  feed  the  odor  and  taste  of  onion  into 
the  egg.  We  have  known  that  too  much 
oil  meal  gives  the  yolk  of  the  egg  a  dark 
greenish  cast.  We  have  known  that  green 
food  makes  yellow  eggs.  But  now  we 
can  show,  in  such  a  striking  manner  that 
seeing  is  certainly  believing,  the  effect  of 
each  day's  food  upon  each  day's  product 
toward  the  complete  egg.  The  food  value 
and  the  hatching  value  of  the  egg  are 
unchanged.  But  who  can  say  that  we  will 
not  prc^ess  from  this  experiment,  inter- 
esting and  practical  both,  to  others  which 
will  change  the  food  value  and  perhaps 
even  the  hatching  value  of  the  egg?  It 
is  a  study  which  must  inevitably  come  to 
claim  more  and  more  attention  from  the 
scientist  and  the  breeder." 

While  Professor  Lippincott  does  not 
care  to  go  on  record  as  recommending 
his  colored  eggs  for  food,  he  has  proved, 
on  himself,  that  they  are  not  poisonous. 


IMAGINE  grave  scientists  in  the  act 
of  watching  the  travels  of  a  beetle, 
taking  turns  at  the  work  in  night 
and  day  shifts,  so  as  to  keep  the 
insect  under  continuous  observation. 
Seems  a  funny  notion,  does  it  not? 
And  yet  the  matter  is  of  much  import- 
ance, in  its  bearing  upon  certain  very 
practical  problems.  For  the  insect  in 
question  seems  hkely  to  prove  extremely 
valuable,  inasmuch  as  it  is  a  wholesale 
destroyer  of  caterpillars  of  all  kinds. 
Imported  only  recently  from  Europe, 
under  the  direction  of  Dr.  L.  O.  Howard, 
the  government's  entomologist- in-chief, 
this  beautiful  green  beetle,  about  an  inch 
in  length,  has  already  been  colonized  in 
many  places  in  Massachusetts,  where  it  Is 
multiplying  and  spreading  with  most 
gratifying  rapidity. 


The  distribution  of  the  species,  as  well 

as  its  prospect  of  survival,  depends 
largely  upon  the  ability  of  the  larva,  or 
grub,  to  travel  in  search  of  food.  In 
order  to  ascertain  the  extent  of  its  capa- 
bilities in  this  line,  a  young  one,  newly 
hatched,  was  placed  on  a  table  which  had 
been  covered  with  a  roll  of  paper  in  such 
a  way  that  the  latter  could  be  reeled  back 
and  forth  across  the  board  by  turning 
spools  at  each  end.  Escape  at  the  sides 
was  prevented  by  the  upturned  edges  of 
stiff  wrapping-paper  put  beneath  the  roll. 
A  record  was  then  made  with  a  lead 
pencil  of  every  movement  of  the  grub, 
the  experiment  being  carried  on  con- 
tinuously until  it  died  of  fatigue  and 
starvation.  Although  no  food  or  water 
was  provided,  it  remained  active  for 
seventy-two  hours,  so  that  night  and  day 
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shifts  of  observers  had  to  be  used.  It 
travelled  far  more  rapidly  than  was  ex- 
.  pected,  and  from  time  to  time  a  fresh  roll 
of  paper  had  to  be  substituted,  in  order 
to  furnish  additional  territory  for  the 
insect  to  march  over. 

In  all,  eleven  rolls  were  thus  used,  and 
careful  measurements  showed  that  the 
grub  during  its  brief  span  of  life  trav- 
elled 9,058  feet,  or  nearly  one  and  three- 
quarter  miles.  Its  greatest  speed  was 
close  upon  five  feet  per  minute,  and  dur- 
ing the  first  twenty-four  hours  its  aver- 
age rate  of  progress  was  three  and  two- 
thirds  feet  per  minute.  During  the 
experiment  it  lost  eleven  grains,  or  a  little 
more  than  one-third  of  its  original 
weight. 

This  shows  the  remarkable  vitality 
possessed  by  the  larva;  of  the  imported 
beetles,  and  indicates  that  under  the  most 
adverse  conditions  they  would  be  able  to 
.  survive  several  days  and  travel  a  long 
distance  before  succumbing  to  the  effects 
of  hunger  and  thirst. 

The  beetles  were  fetched  from  France 
and  Italy  in  pasteboard  matchboxes,  such 
as  those  used  for  safety  matches,  each 
box  containing  a  small  quantity  of  wet 
moss  and  a  single  insect,  A  lot  of  these 
matchboxes  were  packed  in  a  wooden 
box,  and  in  this  shape  they  came  through 
very  well,  about  ten  days  being  required 
for  the  trip.  Other  beetles  of  the  same 
species  were  brought  from  Japan  in  the 
cold  rooms  of  steamships,  giving  < 


agement  to  an  artificial  hibernation,  and 
on  arrival  at  Vancouver  were  forwarded 
by  express  and  kept  iced  until  delivered 
at  the  Massachusetts  State  Laboratory, 
at  Melrose  Highlands,  near  Boston, 

-At  that  place  special  beetle-rearing 
houses  have  been  built,  with  breeding 
compartments  and  all  requisite  equip- 
ments for  hatching  and  rearing  the  grubs. 
Large  hibernating  cages  are  employed  to 
hold  the  breeding  stock  over  the  winter, 
so  that  the  insects  may  be  ready  for  use 
in  spring.  For  this  purpose  boxes  half 
buried  in  the  earth  serve  admirably,  the 
tops  and  bottoms  being  taken  oft  and 
replaced  with  small-mesh  wire  net. 

When  the  grubs  are  reared  in  the  lab- 
oratory for  distribution  in  "field  col- 
onies," it  is  desirable  to  hasten  their 
development  as  much  as  possible,  jars 
of  earth  in  which  the  female  beetles  have 
been  put  to  lay,  and  which  contain  their 
eggs,  are  placed  in  the  bright  sunshine 
on  cool  spring  days,  to  accelerate  hatch- 
ing. And,  when  the  larvje  appear,  an 
abundance  of  food  is  given  them — not 
only  to  make  them  grow  fast,  but  also  to 
prevent  them  from  devouring  each  other ; 
for  they  are  fierce  cannibals. 

Throughout  the  summer  the  services 
of  one  man  are  continuously  required  to 
collect  caterpillars  for  beetle  food.  When 
caterpillars  are  scarce,  the  beetles  are  fed 
on  chopped  beefsteak.  Cold-storage 
grubs,  brought  out  in  March  or  April, 
would  starve  if  they  had  to  depend  upon 
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though   always  exhibiting  a  preference 

for  a  good  fat  caterpillar,  in  proper 
keeping  with  a  good  healthy  instinct  that 
ought  not  to  be  discouraged,  under  any 
circumstances,  one  would  think.  Nor, 
indeed,  is  any  one  discouraging  it. 

The  best  method  of  distributing  the 
grubs  in  field  colonies  thus  far  discovered 
is  to  bore  a  double  row  of  ten  holes 
through  a  block  of  wood,  the  bottom  of 
which  is  covered  with  fine-mesh  copper 
wire  to  provide  air,  while  the  top  has  a 
Paper  RoLwUaEDTO^^igw-THETsAVELs  OK  sliding  cover  SO  arranged  that  the  holes 
can  be  closed  as  fast  as  the  larvae  are  put 


their  accustomed  and  natural  diet.     But  i„  ^^  behtle-Bharing  Laboramry. 

they  get  along  very  well  on  beefsteak- 
twenty  grubs,  each  in  a  hole  by  itself. 
Ten  blocks,  strapped  together,  hold  two 
hundred    grubs — enough    for    a    good- 
sized  colony.    When  desired,  they  can  be 
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set  free  in  a  moment  by  with- 
drawing the  covers,  inverting  the 
blocks,  and  rapping  the  latter 
sharply  to  shake  out  the  occu- 
pants. 

Many  adult  beetles,  as  well  as 
grubs,  are  thus  liberated.  The 
most  important  work  expected  of 
these  insects  is  that  of  keeping 
down  the  numbers  of  the  dread- 
ed gipsy-moth  caterpillars ;  but  is 
thought  by  the  government  bu- 
reau of  entomology  (which  is  co- 
operating with  the  state  of  Massach 
in  this  work)  that  they  may  prove 
useful   in   fighting  caterpillars  of  otner 

kinds  elsewhere  in  this  country,  a  great     *^""'pI;;S;n™them"ou't* 
many  of  which  abound.  For  eacb  ioKct  ■  kpu 


Spring 

Spring,  the  sweet  Spring,  is  the  year's  pleasant  hing: 
Then  blooms  each  thing,  then  maids  dance  in  a  ring. 
Cold  doth  not  stii^.  the  pretty  birds  do  sing. 
Cuckoo,  jug-jug,  pu-we,  to-witta-woo! 

The  palm  and  May  make  country  houses  gay. 
Lambs  frisk  and  play,  the  shepherds  pipe  all  day. 
And  we  hear  aye.  birds  tune  this  merry  lay. 
Cuckoo,  jug-jug.  pu-we.  to-witta-woo  I 

The  fields  breathe  sweet,  the  daisies  kiss  our  feet. 
Young  lovers  meet,  old  wives  a-sunning  sit. 
In  every  street,  these  tunes  our  ears  do  greet. 
Cuckoo,  jug-jug,  pu-we.  to-witta-woo  I 
Spring !  the  sweet  Spring  I 

—  T.  Nashe 


MEASURING    THE    SMALLEST 
THING    IN    THE    WORLD 

By 
R.    H.    MORTON 
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there  are  hundreds  of  electrons  in  a 
single  atom  of  most  of  the  common  sub- 
stances and  the  volume  actually  occupied 
by  these  electrons  themselves  is  probably 
as  small  in  comparison  with  the  volume 
of  the  atom,  as  is  the  volume  of  the  sun 
and  the  planets  in  comparison  with  the 
whole  volume  of  the  solar  system. 

Scientists  have  long  believed  that  elec- 
tricity was  just  as  definitely  atomic  as 
any  other  substance — a  mass  of  iron,  for 
instance.  Professor  Millikan  has  given 
additional  proof  of  the  correctness  of  this 
theory.  He  has  demonstrated  that  there 
is  a  measurable  and  ultimate  limit  to  the 
divisibility  of  an  electric  charge,  and  has 
accurately  determined  the  value  of  the 
ultimate  electric  atom. 

An  ion  is  a  molecule  carrying  one  free 
electron,  or  atom  of  electricity.  The 
diameter  of  a  molecule  is  .000000007874 
of  an  inch.  It  would  take  1,000  mole- 
cules laid  side  by  side  in  a  row  to  make 
a  speck  long  enough  to  be  seen  in  the 
most  powerful  microscope.  The  diameter 
of  an  electron  is  about  one  hundred- 
thousandth  that  of  a  molecule.  This 
means  that  one  hundred  millions  of  them 
would  have  to  be  placed  in  a  row  and 
then  magnified  a  thousand  or  more  times 
before  the  speck  they  made  could  be  seen. 

To  illustrate  again,  let  us  suppose  that 
one  hundred  million  people  began  to 
count  the  number  of  electric  atoms  neces- 
sary to  generate  by  electrolysis  sufficient 
hydrogen  to  fill  an  ordinary  toy  balloon. 
If  they  counted  at  the  rate  of  one  hun- 
dred a  minute,  and  kept  steadily  at  it, 
never  stopping  to  eat,  sleep,  or  rest,  it 
would  take  these  hundred  million  hustlers 
something  like  four  million  years  to  com- 
plete the  job. 

Professor  Millikan  has  not  only  solved 
a  seemingly  impossible  problem,  given 
additional  proof  of  the  atomic  theory 
of  electricity,  and  shown  that  a  very 
satisfactory  ocular  demonstration  is 
possible  of  the  perpetual  dance  of  the 
molecules  of  matter,  but  probably  has 
made  by  far  the  most  accurate  of  all 
determinations  of  the  value  of  the  funda- 
mental unit.  Nor  is  this  all,  for  the 
improved  value  of  this  unit  also  carries 
with  it  corresponding  corrected  values  of 
other  things,  such  as  the  number  of 
atoms  per  unit  weight  of  any  given  ele- 
ment, and  the  mass  of  the  unit  itself. 


The  history  of  the  atomic  nature  of 
electricity  which  has  culminated  in  Pro- 
fessor Millikan's  recent  discovery  dates 
back  almost  a  century.  Faraday  was  the 
first  to  prove  that  when  an  electric  cur- 
rent is  passed  through  a  water  solution 
of  any  one  of  certain  substances,  the  sub- 
stance itself  is  taken  out  of  the  solution. 
The  extent  to  which  this  action  takes 
place  is  dependent  upon  the  quantity  of 
electricity  so  passed,  and  upon  the  nature 
of  the  substance  dissolved. 

If  the  same  current  is  passed  in  series 
through  the  water  solution  of  such  salts 
as  copper  sulphate  sodium  sulphate  and 
silver  nitrate,  the  weight  of  the  metal 
deposited,  or  permanently  removed  from 
the  solution,  is  directly  proportional  to 
the  atomic  weight  of  the  metal  itself,  and 
inversely  proportional  to  the  number  of 
hydrogen  atoms  necessary  chemically  to 
take  the  place  of  one  atom  of  the  metal. 
Repeated  experiments  proved  that  this 
proportionality  held  true  under  all  con- 
ditions, and  it  was  therefore  regarded  as 
certain  that  to  each  ion  in  a  solution  con- 
veying an  electric  current  there  belongs  a 
definite  electric  charge. 

The  natural  infererice  drawn  from 
these  experiments  was  that  electrical 
charges  also  are  definitely  atomic  in  their 
nature.  For  many  years,  however,  there 
was  no  way  to  test  this  inference  except 
in  the  case  of  any  quantity  of  electricity 
used  in  the  decomposition  of  an  elec- 
trolyte, and  even  the  most  refined  meas- 
urements could  directly  detect  nothing 
less  than  the  aggregate  of  countless 
millions  of  elementary  charges. 

Similar  difficulties  presented  them- 
selves in  connection  with  the  so-called 
cloud  method  of  determining  the  ele- 
mentary electrical  charge,  discovered  by 
Sir  Joseph  Thompson  about  twelve  years 
ago.  This  method,  with  modifications  by 
H.  A.  Wilson,  consists  in  observing  first, 
the  rate  of  fall  under  gravity  of  a  cloud 
produced  in  an  ionized  fog-chamber,  and 
second,  the  rate  of  fall  of  a  like  cloud 
when  a  vertical  electrical  field  is  super- 
posed upon  gravity.  Here,  too,  all  the 
deductions  relating  to  the  elementary 
charge  were  drawn  from  observations  of 
the  average  behavior  in  electrical  and 
gravitational  fields  of  swarms  of  charged 
particles,  and  consequently  the  value  of 
the  unit  charge  was  not  determinable. 
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It  was  while  experimenting  with  the 
cloud  method  about  two  years  ago  that 
Professor  Millikan  succeeded  in  balanc- 
ing individual  charged  drops  by  an  elec- 
trostatic field,  a  feat  which  led  directly  to 
his  discovery  of  a  way  to  isolate  an  ion. 

The  first  process  he  employed  consisted 
essentially  in  catching  ions  on  droplets  of 
water  or  alcohol,  in  then  isolating  by  a 
suitable  arrangement  a  single  one  of 
these  droplets,  and  measuring  its  speed 
first  in  a  vertical  electrical  and  gravita- 
tional field  combined,  then  in  a  gravita- 
tional field  alone. 

There  were,  however,  several  sources 
of  error  or  uncertainty  still  attached  to 
this  method. 

The  substitution  of  oil  for  water  or 
alcohol  entirely  freed  the  method  from 
all  of  these  limitations. 

Through  the  study  of  the  behavior  in 
electrical  and  gravitational  fields  of  this 
oil  drop,  carrying  its  captured  ions,  it 
was  also  possible  to  present  direct  and 
tangible  demonstration  of  the  fact  that 
all  electrical  charges,  however  produced, 
are  exact  multiples  of  one  definite,  ele- 
mentary electrical  charge;  to  make  an 
exact  determination  of  the  value  of  the 
elementary  charge  which  is  free  from  all 
questionable  theoretical  assumptions;  to 
observe  directly  the  order  of  magnitude 
of  the  kinetic  energy  of  agitation  of  a 
molecule,  and  thus  to  bring  new  direct 
and  most  convincing  evidence  of  the  cor- 
rectness of  the  kinetic  theory  of  matter; 
and  to  demonstrate  that  the  great  ma- 
jority, if  not  all,  of  the  ions  of  ionized 
air,  of  both  positive  and  negative  sign, 
carry  the  elementary  electrical  charge. 

By  means  of  a  commercial  atomizer  a 
cloud  of  fine  droplets  of  oil  is  blown  with 
the  aid  of  dust-free  air  into  a  dust-free 
air  chamber.  One  or  more  of  the  drop- 
lets of  this  cloud  is  allowed  to  fall 
through  a  pin-hole  into  the  spaces  be- 
tween two  plates  of  a  horizontal  air  con- 
denser, and  the  pin  hole  is  then  closed 
by  means  of  an  electromagnetically  oper- 
ated cover.  The  pin  hole  is  closed  to 
prevent  air  currents  from  passing 
through  it  and  producing  irregularities. 
The  two  plates  of  the  air  condenser  are 
heavy,  circular,  ribbed  brass  castings 
about  8.5  inches  in  diameter  having  sur- 
faces which  are  ground  so  nearly  to  true 
planes  that  the  error  is  nowhere  more 


than  .008  inch.  These  planes  are  held 
about  .6  inch  apart  by  means  of  three 
small  ebonite  posts  held  firmly  in  place 
by  ebonite  screws.  A  strip  of  thin  sheet 
ebonite  passes  entirely  around  the  plates, 
thus  forming  a  completely  closed  air 
space. 

Three  glass  windows  about  .5  inch 
square  are  placed  in  this  ebonite  strip  at 
the  angular  positions  of  0°,  165°,  and 
180°.  A  narrow  parallel  beam  of  light 
from  an  arc  lamp  enters  the  condenser 
through  the  first  window  and  emerges 
from  the  last.  The  other  window  serves 
for  observing,  with  the  aid  of  a  short 
focus  telescope  placed  about  two  feet 
distant,  the  illuminated  oil  droplet  as  it 
floats  in  the  air  between  the  plates.  The 
appearance  of  this  drop  is  that  of  a  bril- 
liant star  on  a  black  background.  It  falls, 
of  course,  under  the  action  of  gravity, 
toward  the  lower  plate;  but  before  it 
reaches  it,  an  electrical  field  of  strength 
between  7,500  and  20,000  volts  per  inch 
is  created  between  the  plates  by  means 
of  a  battery,  and  if  the  droplet  had 
received  a  frictional  charge  of  the  proper 
sign  and  strength  as  it  was  blown  out 
through  the  atomizer,  it  is  pulled  up  by 
this  field  against  gravity,  toward  the 
upper  plate.  Before  it  strikes  it  the  plates 
are  short-circuited  by  means  of  the 
switch  and  the  time  required  by  the  drop 
to  fall  under  gravity  through  the  distance 
corresponding  to  the  space  between  the 
cross  hairs  of  the  observing  telescope  is 
accurately  determined.  Then  the  rate  at 
which  the  droplet  moves  up  under  the 
influence  of  the  field  is  measured  by  tim- 
ing it  when  the  field  is  on. 

This  operation  is  repeated  and  the 
speeds  checked  an  indefinite  number  of 
times,  or  until  the  droplet  catches  an  ion 
from  among  those  which  exist  normally 
in  air,  or  which  have  been  produced  in 
the  space  between  the  plates  by  any  of 
the  usual  ionizing  agents  like  radium  or 
X-rays.  The  fact  that  an  ion  has  been 
caught,  and  the  exact  instant  at  which 
the  event  happened  are  signalled  to  the 
observer  by  the  change  in  speed  of  the 
droplet  under  the  influence  of  the  field. 
From  the  sign  and  magnitude  of  this 
change  in  speed,  taken  in  connection  with 
the  constant  speed  under  gravity,  the 
sign  and  exact  value  of  the  charge  car- 
ried by  the  captured  ion  are  known. 
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ROBERT    FRANKLIN 


THE  fable  of  the  goose  and  the 
golden  egg  is  as  old  as  the 
hills — as  some  of  our  younger 
hills,  at  least — but  we  seem 
never  to  have  taken  it  to  Heart. 
Our  ever-present  greed  is  forever  driv- 
ing us  on  to  new  killings  of  our  future 
welfare,  just  the  same  as  if  we  had  never 
smiled  in  conscious  superiority  at  the 


impatient  owner  of  that  other  goose. 
How  future  generations  will  smile  at  us 
— if  they  can  spare  time  from  cursing  us 
for  some  of  our  bequests. 

Here's  a  new  one !  Our  gutta  percha, 
that  priceless  material  for  its  purposes — 
golf-balls,  toilet-articles,  submarine  cable 
insulations  and  other  similar  and  dissim- 
ilar necessities — is  almost  gone,  because 


SEEDS  OF  THE  GUTTA   PERCHA  IN   POTS  FOR   PLANTING. 


we  have  cut  down  the  trees  to  get  in  a 
hurry  the  precious  sap  from  which  it  is 
made!  A  famine  of  gutta  percha  exists 
in  the  markets  of  the  world,  because 
we've  been  killing  another  goose,  as  it 
were. 

It  is  a  serious  matter.  And  the  only 
salvation  for  us — if  we  would  continue 
to  play  g^olf  and  to  cable  home  for  more 
money — is  "to  raise  more  geese."  The 
American  government  is  leading  the  way 
in  the  propagation  of  this  sort  of  poultry, 
with  the  Philippines  as  a  poultry-yard. 
Which,  being  interpreted,  is  to  say,  that 
Uncle  Sam  is  going  to  farm  for  gutta 
percha  trees  in  this  latest  addition  to  his 
acreage. 

Artificial  growth  of  these  trees  is  ex- 


ceedingly important ;  and  luck  is  with 
Uncle  Samuel,  as  is  usual  with  the  ener- 
getic, in  that  he  has  found  the  greatest 
little  gum-tree  ever,  growing  wild  in  his 
own  domain;  just  waiting  for  somebody's 
kindly  hand  to  be  extended  in  encour- 
agement, to  grow  widely  and  well.  The 
hand  is  being  extended.  The  little  gum- 
tree  is  being  cultivated  and  gives  big 
promise  of  being  a  very  useful  resource 
in  course  of  a  very  reasonable  time. 

Gutta  percha  is  absolutely  the  only  sub- 
stance yet  found  that  will  effectually  keep 
our  cross-seas  messages  from  slipping  off 
their  charted  courses  and  going  adrift. 
It  is  the  only  really  truly  insulator.  The 
demand  for  it,  for  this  purpose  alone,  has 
been  so  great  within  tlie  past  few  years 
that  it  is  little  wonder  that  the  natives  of 
the  Malay  Archipelago,  where  it  mostly 
grows,  have  hunted  it  with  eager  rapacity 
that  has  run  away  with  fore  handedness. 
They  gather  it  as  a  wild  crop  exclusively 
and  their  method  is  the  method  of  the 
savage  always — like  his  method  of  hunt- 
ing or  his  way  of  war.  In  it  he  demon- 
strates his  savagery :  he  kills  for  what  he 
wants.  He  chops  down  the  trees  and 
leaves  all  but  the  gum  which  will  bring 
him  the  immediate  gold.  Probably  he 
does  not  even  know  that  he  does  not  need 
to  do  this,  but  his  ignorance  does  not 
affect  the  outcome  of  his  plan  of  pro- 
cedure. But  our  blame  is  no  less  than 
his,  for  we  have  let  him  do  it — because 
we  were  in  a  hurry,  too. 
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A  trifling  little  25,000  pounds  of  the 
product  was  all  that  the  year  1845 
brought  forth.  Twelve  years  later,  tlie 
Malay  Archipelago  exported  530,OCO 
pounds.  Twelve  years  after  that,  Sumatra 
alone  sent  out  300,000  pounds,  and 
Borneo  more  than  nine  times  as  much — 
2,864,000  pounds.  And  it  is  estimated 
that,  in  order  to  collect  so  vast  a  quantity 
of  the  gum,  the  natives  must  have  ruth- 
lessly sacrified  more  than  5,000,000  trees. 

Now  the  trees  grow  big,  when  they  are 
allowed  to  get  their  growth  at  all ;  but 
they  are  very  slow  in  the  process.  A  good 
idea  of  their  size  may  be  gained  from  the 
fact  that  the  lowest  branches  of  some  of 
the  most  stalwart  of  them  are  one  hun- 
dred and  forty  feet  from  the  ground,  and 
that  their  girth  is  not  infrequently  as 
much  as  twenty  feet.  At  the  present  time, 
however,  the  full-grown  tree  is  a  rarity, 
because  the  best  have  been  slaughtered — 
that  is  the  proper  word — for  the 
moment's  profit.  And  the  thing  that  has 
the  sting  in  it,  in  the  light  of  the  present 
scarcity,  is  that  the  slaughter  was  un- 
necessary as  would  be  the  killing  of  a 
sheep  for  its  wool.  Tapping  the  trees  for 
the  gum  is  quite  as  easy  as  running  a 
pneumatic  clipper — and  as  effective. 

Experiments,  having  in  view  the  plant- 
ing of  gutta  percha  trees  on  a  large  scale, 
are  now  being  made  with  good  hopes  of 
success.  For  this  purpose  the  seeds  have 
first  to  be  procured.  A  wild  tree  of  a 
desirable  species  having  been  found,  all 
the  jungle  in  its  immediate  neighborhood 
is  cut  away,  leaving  a  small  clearing 
about  it — the  object  of  this  expedient 
being  to  keep  off  the  monkeys,  which  are 
very  fond  of  the  pulpy  plum-like  fruits 
that  contain  the  seeds.  To  prevent 
monkeys  from  climbing  the  tree,  a  sheet 
of  tinned  iron  is  fastened  about  the  lower 
part  of  the  trunk  in  such  a  way  as  to  cut 
short  any  such  attempt  on  their  part. 
When  the  fruits  are  ripe,  Malay  boys, 
who  are  expert  climbers,  are  sent  up  to 
gather  them. 

It  then  remains  only  to  plant  the  seeds 
and  grow  the  seedlings,  from  which,  by 
the  usual  process  of  selection,  superior 
varieties  may  be  expected  in  the  course 
of  time  to  be  obtained.  This  work  is  now 
being  carried  on  at  Buitenzorg— in  Java 
— where  is  located  the  greatest  botanical 
garden  in  the  tropics,  and  also  at  Singa- 
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The  sheet  ol 


A  Fbrcha  Treb  to  Gl 

rd  lo  the  trunk  below  is 


pore.     Seedlings  have  been  sent  to  the 

Kongo  and  other  regions  deemed  suitable 
for  the  purpose,  so  that  there  is  hope  for 
the  future  of  gutta  percha  production. 
The  tree,  however,  is  very  exacting  in  its 
climatic  requirements. 

Its  wood  is  soft  and  spongy,  and,  when 
fresh  cut,  is  marked  along  the  grain  with 
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black  lines, 
which  are 
channels 
containing 
the  gum. 
Even  the 
leaves,  if 
torn  in  two, 
show  numer- 
ous threads 
of  the  gutta 
percha.  The 
method 
adopted  in 
gathering 
the  wild 
crop  has 
been  to  feli 
the  tree  and 
cut  a  series 
of  rings 
around  the 
trunk,  catch- 
ing the  fluid 

gum  in  suitable  vessels  as  it  runs  out.     the  cable  is  coated 
Afterwards,  it  is  boiled.    But  under  con-     this  is  a  wrapping 
ditions  of  cultivation,  by  annual  tapping,     tensile  strength, 
the  product  would  be  obtained  without     tarred  jute  cord. 


injury  to  the 
tree. 

One  im- 
portant ad- 
vantage of 
gutta  percha 
for  cables  is 
that  it  does 
not  deterior- 
ate, but  ac- 
tual ly  im- 
proves 
through  sub- 
mersion  in 
sea- water.  It 
is  a  perfect 
insulator, 
and  its  elas- 
ticity lessens 
the  danger 
of  breaking. 

J  TUB  The    copper 

wire    which 
is  the  core  of 

with  it,  and  outside  of 
of  steel  wire,  to  give 

ith  a  final  covering  of 


Song 

Orpheus,  with  his  lute  made  trees. 
And  the  mountain  tops  that  freeze. 

Bow  themselves  when  he  did  sing : 
To  his  music,  plants  and  flowers 
Ever  sprung :  as  sim  and  showers 

There  had  made  a  lasting  spring. 


EveryihinK  that  heard  him  play. 
Even  the  billows  of  the  sea. 

Hung  their  heads,  and  then  lay  by. 
In  sweet  music  is  such  art 
Killing  care  and  grief  of  heart 

Fall  asleep,  or,  hearing,  die. 

—fV.  Shakespeare 


.GREEK  DIVER-AT  THE  RIGHT-ARRIVING  ON  BOARD  WITH  HIS  FIND. 


A  THRILLING  tale  of  past 
splendor  and  greatness  is  told 
by  an  unexpected  find  re- 
cently made  in  the  Tunisian 
Sea — a  tale  of  days  long 
gone-by,  when  the  Roman  republic — 
shortly  before  the  advent  of  the  Empire 
— had  extended  her  sway  over  the  whole 
of  civilized  Europe  and  b^fan  to  exact 
heavy  toll  from  all  the  countries  under 
her  rule. 

Excavations  in  the  north  of  Africa, 
where  colonized  by  the 
Romans,  have  yielded  a 
rich  harvest,  allowing 
whole  cities  to  be  recon- 
stituted in  their  main 
lines — similarly  to  Her- 
culaneum  and  Pompeii, 
unearthed  from  the  ashes 
of  Mount  Vesuvius — but 
that  the  sea  in  those 
parts  should  likewise 
give  up  her  share  of  art 
treasures,  jealously  kept 
for  more  than  two  thou-  Grkbk  SroHGs  Fi; 
sand  years,  is  doubtless  a         ""^  '*''  "Ime 


fact  without  precedent  in  the  annals  of 
archjeology. 

Four  years  ago  it  was  that  Greek  div- 
ers,    engaged     in     sponge-fishing,     off 
Mahdis  in  the  Tunisian  Sea,  all  of  a  sud- 
den struck  against  some  bulky  impedi- 
ment, which  they  at  first  were  inclined  to 
take  for  a  set  of  big  guns  buried  in  the 
mud.    Closer  investigation,  however,  led 
to  the  surprising  discovery  that  this  was 
the  remains  of  a  stranded  Roman  vessel, 
laden  with  priceless  art-treasures,  which 
had  obviously  been  lying 
in    the   deep    for    about 
two  thousand  years. 

The  Tunisian  Office  of 
Archaeology  did  not 
hesitate  in  commencing 
the  excavation  of  this 
extraordinary  find,  and 
after  four  years  of  toil- 
some work  has  com- 
pleted its  difficult  task. 

On  the  "sakoleve,"  as 

these    fishing-boats    are 

niNo  Barge  Start-     called,  are  embarked 

some  Greek  divers,  and 
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from  this  boat  they  perform  their  danger- 
ous work.    In  the  rear  those  resting  for  a 
while  are  waiting  for  their  turn,  while  on 
the  prow  are  standing  the  men  preparing 
for  a  dive  and  the  foreman  guarding  the 
string  to  which  the  diver  is  attached.    In 
the  middle  of  the  boat  is  installed  a  hand- 
operated  pump,  yielding  the  indispensable 
air  supply.    As  soon  as  a  diver  has  come 
up  from  the  deep,  another  puts  on  his 
helmet  and  with  a 
single  jump  springs 
from  the  deck  into 
the  sea. 

Carried  along  by 
the  lead  weights  at- 
tached to  his  breast 
and  back,  the  diver 
makes  a  long 
downward  way,  the 
sea  bottom  here  be- 
ing at  a  depth  of 
about  230  feet.    As 

he  reaches  bottom  ^  p,llar  is 

the  diver  finds  him- 
self surrounded  by 

a  number  of  marble  pillars,  arrayed  be- 
side one  another  in  six  long  rows.  All 
around  there,  mixed  up  in  a  heap,  are  all 
sorts  of  marble  pieces :  capitals  and  bases 
of  pillars,  carefully  hewn  marble  blocks, 
and  other  architectural  elements.  Among 
all  this  debris  there  are  numberless 
fragments  of  terra  cotta,  ship's  crockery, 
amphoras  and  all  kinds  of  vases,  having 
contained  the  oil,  wine,  water,  victuals 
and  other  stuffs  required  for  the  crew.  At 
the  opposite  end  there  are  found  enor- 
mous lead  masses,  one  of  which  on  being 
brought  up,  was  found  to  weigh  more 
than  1,300  pounds.  These  are  the  an- 
chors, placed  at  the  prow  of  the  vessel. 
However,  all  this  appears  but  dimly  to 
the  diver's  eye,  everything  being  buried 
in  the  all-pervading  mud.  In  order 
therefore,  to  find  some  valuable  object, 
the  utmost  care  has  to  be  employed  in 
removing  this  mud,  lest  the  water  become 
turbid.  Under  the  enormous  pressure 
from  above,  the  diver,  who  generally 
works  on  his  knees,  must  be  mostly  con- 
tent with  seizing  at  hap-hazard  some  ob- 
ject or  other,  and  taking  it  with  him  up 


to  the  surface.  The  ice-cold  water  cur- 
rents only  too  frequent  at  the  sea  bottom 
sometimes  interfere  most  seriously  with 
his  work,  by  endeavoring  to  carry  him 
away  from  his  place.  In  fact  his  task  is 
not  only  exceedingly  toilsome,  but  entails 
many  dangers. 

On  trying  to  dig  below  and  between 
the  pillars,  a  more  or  less  decayed 
wooden  layer  about  eight  inches  thick  is 
encountered,  which 
is  the  deck  of  the 
sunken  vessel.  All 
the  finer  objects  of 
art,  bronze  statues, 
and  fragments  of 
artistic  pieces  of 
furniture,  are  found 
underneath.  The 
vessel,  loaded  too 
heavily,  it  appears, 
probably  foundered 
suddenly  and,  on 
Bhought  Up.  sinking  to  sea  bot- 

tom, was  soon  cov- 
ered with  a  thick 
layer  of  mud,  which  thus  preserved  all 
these  art  treasures  in  a  state  of  absolute 
freshness.  It  is  true  that  the  objects 
brought  up  by  divers  are  at  first  quite 
unrecognizable,  but  as  soon  as  the  mud 
layer  and  the  shells  adhering  everywhere 
have  been  removed,  the  sculpture  appears 
in  all  its  original  beauty. 

As  regards  the  marble  sculptures, 
these  have  not  been  preserved  so  satisfac- 
torily, any  part  protruding  out  of' the 
mud  having  been  corroded  by  shells  and 
radiata.  As,  however,  the  mud  fre- 
quently had  even  here  formed  a  protect- 
ive cover,  many  marble  statues, — excel- 
lent copies  from  well-known  originals — 
have  been  rescued,  at  least  in  all  essen- 
tial parts. 

According  to  a  quite  plausible  theory 
the  vessel  whose  remains  have  been 
found,  had  been  despatched  from  Athens 
to  Italy,  by  the  Romans,  shortly  after  the 
capture  of  the  Biraeus  by  Sulla,  in  86 
A.  D.,  with  rich  spoils  of  art  treasures, 
having  been  thrown  against  the  north 
coast  of  Africa  by  adverse  winds,  giving 
way  under  the  heavy  load  of  her  cargo. 


THE  FLV  CATCHER  OR  VENUS  FLY  TRAP. 


PLANT   THAT    CATCHES    FLIES 


By 
EDWARD    F.    BIGELOW 


Mi 


rOST  persons  know  of  the 
Venus  fly  trap.  It  is  men- 
tioned in  the  botanies  and  oc- 
casionally in  a  newspaper  or 
,  a  magazine  as  a  wonderful 
plant  growing  in  a  swamp  near  Wilming- 
ton, North  Carolina.  A  specimen  placed 
in  moss  and  rich  earth  will  keep  in  a  wet 
and  swamp-like  condition  in  the  house. 
The  shoots  that  appear  at  the  time  soon 
die,  but  new  ones,  more  thrifty  than  the 
others,  will  grow  under  favorable  con- 
ditions. 

Such  a  plant  can  easily  be  put  in  any 
home  provided  one  has  an  accommodat- 
ing friend  in  Wilmington.  The  part 
known  as  (he  "fly  trap"  reminds  one  of  a 
steel  trap  in  appearance,  but  in  action  it 
is  rather  slow  when  irritated  by  a  stick 
at  the  places  on  which  the  fly  usually 
alights.     It  evidently  knows  the  difler- 


ence  between  a  stick  and  a  fly.  It  closes 
with  a  snap  when  a  living  fly  alights  on 
it,  the  quickness  of  movement  depending 
largely  upon  the  liveliness  of  the  fly. 
This  has  been  ascertained  by  experiment. 
If  a  fly  has  been  caught  with  tweezers 
and  pinched  a  little  too  hard,  or  if  a  fly  is 
rubbed  by  the  tweezers  against  the  inner 
surface  of  the  leaf,  the  leaf  closes  very 
slowly.  But  let  a  live  fly  alight  within 
this  trap  and  the  leaf  snaps  t<^ether,  and 
immediately  the  fly  is  buzzing  and  strug- 
gling to  escape.  The  two  parts  of  the 
trap  hold  the  fly  so  firmly  that  it  is  prac- 
tically crushed,  and  the  animal  juices  are 
apparently  absorbed  by  the  leaf  cells. 

These  cells,  under  close  examination 
with  a  high  power  microscope,  seem  to 
consist  of  numerous  small  tubes  into 
which,  undoubtedly,  the  juice  of  the  fly 
is  taken.    Within  a  few  days  the  folded 


CLOSING  ON  A   PRISONER, 


leaf  slowly  opens  and  the  Rattened  dry  The  plant  is  prolific  in  the  growth  of 
remnant  of  the  Ry  is  permitted  to  drop  new  traps,  which  are  much  more  active 
out.  when  young.    They  have  a  spicy,  snappy 
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characteristic  that  may  be  expected  only 
of  the  young^.  Several  times  a  plant  has 
been  fed  by  flies  caught  on  the  window 
and  pinched  a  little  to  stop  their  strug- 


its  own  killing.  It  seems  to  be  rather  dif- 
ficult to  observe  the  actual  catching  of  a 
fly.  It  seems  to  be  done  quickly,  but 
several  times  a  leaf  has  been  seen  im- 


gling.     It  has  been  ascertained  by  this  mediately  after  closing,  when  the  fly  v 

experiment  that  the  pinching  must  not  making  frantic  struggles  to  escape.    The 

be  overdone,  or  the  trap  will  not  close,  act  must  have  been  much  quicker  than  it 

The  plant  does  not  want  a  dead  fly  but  a  is  when  the  leaf  is  artificially  stimulated 

thoroughly  live  one  and  it  prefers  to  do  by  the  friction  of  a  pencil  or  a  stick 


ELECTRIC  CARS  WITHOUT  MOTORMEN 

By 
F.    M.    LESTER 


IT  stands  motionless  on  an  ordinary 
railroad  track,  an  ordinary  gondola 
car,  such  as  is  used  for  the  trans- 
portation of  coal,  only  it  is  about 
half  the  customary  size.  Not  a  man 
is  within  a  thousand  feet  of  it.  Sud- 
denly it  starts  and  moves  down  a  grade 
dipping  at  an  angle  of  twenty  degrees. 
Now  most  cars  would  rush  down  such  a 
declivity  at  a  speed  which  would  become 
cyclonic  as  the  foot  was  neared.  This 
little  car  actually  slows  its  pace  and 
gently  crawls  to  the  bottom,  where,  after 
pausing  a  moment,  it  starts  again  and 
continues  along  about  its  business.  That 
involves  ■  stopping,  while  it  is  loaded, 
starting  and  climbing  that  incline  again, 
this  time  with  a  load  of  ten  tons. 

The  spectacle  of  an  inanimate  structure 
of  wood  and  iron  doing  all  this  appar- 
ently of  its  own  volition  may  be  seen 
any  day  at  a  big  stone  quarry  on  the 
Drainage  Canal  south  of  Chicago.  It 
seems  none  the  less  uncanny  when  the 
observer  is  told  that  a  man  in  a  tower  on 
the  edge  of  the  pit  controls  the  move- 
ments of  the  car.  The  operation  in  fact 
is  one  of  the  multitudinous  performances 
of  electricity  when  harnessed  by  modern 
engineers. 

At  this  quarry,  an  area  of  thirty  acres 
has  been  excavated  to  a  depth  of  fifty 
feet.  Around  the  sides  of  it  runs  a  rail- 
road which  continues  up  the  edge  to  level 
ground,  where  it  describes  a  loop  that  car- 
ries it  through  the  crusher  plant  and  past 
the  loading  platform.    Thus  the  track  is 


like  a  figure  8  with  the  upper  or  smallest 
circle  on  the  surface.  The  track  is  di- 
vided electrically  into  sections,  each  inde- 
pendent of  the  rest  and  each  fed  with 
current  over  a  third  rail  in  the  middle. 
In  your  wonderment  at  the  intelligent 
movements  of  the  car  you  haven't  noticed 
that.  Neither  have  you  remarked  that 
the  car  is  equipped  with  a  motor  and  in 
addition  a  variety  of  simple  but  remark- 
able devices  without  which  it  couldn't 
perform  as  it  does.  The  control  of  every- 
thing centers  in  a  bank  of  switches  in  the 
tower. 
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and  a  short  distance  further 
weighs  itself.  A  simple 
movement  of  a  lever  unloads 
it  and  with  a  brief  stoppage 
the  car  is  sent  forward  on 
another  journey  like  the 
first. 

There  are  a  number  of 
plants  like  this  around  Chi- 
cago operated  by  electricity 
and  in  nearly  every  case  the 
electricity  is  transmitted  to 
them   from  generating  sta- 


No  MOTOKUAH  Is  OH  TH»  LiTTtE  ELBCmiCAlLV 

PRorELLED  Car.  Which  I<>  Tdavflinc  Ur  a 
Stiff  Grade  wit«  a  Tbn-Ton  Load. 


When  the  car  nears  the  brink  of  the  big 
hole  in  the  earth  the  motor  is  working 
away  merrily,  without  a  sign  to  indicate 
that  it  is  anything  but  a  motor.  Just  as 
it  crosses  the  brink  the  pole  changer  in- 
clines, striking  an  angle  iron  frame  which 
shifts  a  lever,  changing  the  connections  on 
the  car,  so  that  the  motor  is  converted 
into  a  generator.  In  its  changed  char- 
acter it  goes  to  work  immediately  after 
the  fashion  of  electrical  machinery,  a 
resistance  coil  comes  into  play  and  the 
motion  of  the  car  is  so  retarded  that  it 
slips  down  the  grade  as  though  held  back 
by  a  wire  rope  slowly  paid  out.  When 
the  bottom  is  reached  the  generator 
transforms  itself  into  a  motor  again,  cur- 
rent is  thrown  into  the  next  track  section 
and  the  car  moves  on. 

Its  business  is  to  receive  a  load  of 
broken  stone  from  one  of  the  huge 
mechanical  shovels  you  see  at  work.  It 
stops  at  exactly  the  right  place  to  receive 
its  load.  How  is  that  managed?  By 
means  of  an  automatic  brake.  A  current 
ninety  volts  is  used  for  braking,  while 
250  volts  is  needed  to  actuate  the  motors. 

The  car  has  still  more  duties  to  per- 
form and  proceeds  about  it  in  a  semi- 
human  manner.  When  the  loading  is 
finished  a  signal  is  given  the  tower  man 
— a  signal  because  the  distance  is  too 
great  to  see  clearly.  He  pulls  a  switch. 
The  car  loaded  with  broken  stone  runs 
around  the  pit  works  up  the  grade  to  the 
surface  as  easily  as  it  rode  down  and 
moves  into  the  building  containing  the 
crusher.     It  registers  itself  on  entering 


tions  miles  away.  Sometimes  it  is  neces- 
sary to  build  a  sub-station  on  the  ground. 
In  this  particular  plant  all  the  heavy 
machinery  in  the  building  is  run  by  elec- 
tricity. The  huge  shovels  scooping  up 
stone  are  worked  by  current.  So  are  the 
numerous  drills  you  see  hammering  shot 
holes  in  the  rock.  The  dynamite  shots 
are  all  fired  by  the  man  in  the  tower. 
Even  the  great  whistle  that  screams  out 
that  a  shot  is  about  to  be  exploded  and 
that  men  in  the  danger  zone  must  seek 
places  of  safety,  is  brought  into  action 
by  a  switch  under  his  hand. 


THE  NEW  1 


FORETELLING    THE    TIDES 


By 
M.    H.    TALBOTT 


A  LTHOUGH  it  is  a  matter  of  little 
#%  moment  to  most  of  us  whether 
/  %  the  tides  of  the  ocean  are  high 
f^\  or  low,  to  navigators,  engi- 
^  ^  neers  who  are  calculating 
marine  improvements,  and  hydrographic 
engineers  who  wish  to  lay  plans  for 
future  surveys,  it  is  a  matter  of  intease 
interest  and  they  eagerly  consult  the 
predictions  of  Uncle  Sam's  tide  prophet. 
For  a  number  of  years  the  tide  p^edic- 
'  tions  have  been  the  combined  work  of 
human  and  mechanical  computers,  but 
there  has  recently  been  corinpleted  and 
pi)t  in  operation  a  machine  in  the  United 
States  Coast  and  {jebdetic  Survey,  at 
Washington,  D.  C,  which  outclasses  all 
cbmpetitors,  for  at  one  operation  it  gives 
the  depth  of  water  at  any  instant  on  any 
date  from  one  to  two  years  in  the  future, 
and  longer  if  necessary.    It  is  the  inven- 


tion of  Mr.  E.  G.  Fisher,  who  has  been 
striving  for  fourteen  years  to  bring  the 
machine  to  its  present  state  of  perfection. 

It  looks  very  much  tike  a  huge  printing 
press ;  its  great  skeleton  frame  of  brass, 
steel  and  iron  occupies  a  space  eleven  feet 
long,  six  feet  high,  and  two  feet  wide, 
and  from  the  dial  indicators  in  the  front 
to  the  opposite  end  it  is  ^  labyrinth  of 
wheels,  gears,  pulleys,  and  chains.  There 
are  nearly  three  hundred  gear  wheels  and 
pulleys  in  the  machine,  which  are  ar- 
ranged in  two  main  sections,  one  repre- 
senting the  time  and  the  other  the  height 
of  the  tide.  Two  chains,  each  permanently 
fastened  at  one  end,  run  through  each 
section  and  their  free  ends  are  attached 
to  indicating  devices. 

Tide  predictions  are  based  on  certain 
conditions  that  influence  the  rise  and  fall 
of  the  oceans.  At  every  port  in  the  world 
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there  is  an  instrument  which  indicates 
their  fluctuations  by  a  curved  Hne  on  a 
sheet  of  paper,  and  from  a  long  series  of 
such  observed  curves  computers  have 
evolved  the  average  of  each  component 
at  each  place.  The  formulae  upon  which 
Mr.  Fisher's  machine  is  based  includes 
thirty-seven  of  these  components.  There 
is  a  set  of  gears  to  represent  the  sun's 
influence,  another  to  denote  that  of  the 
moon,  others  which  act  for  the  planetary 
movements,  and  still  Other  sets  which 
indicate  local  conditions. 

The  operator  when  beginning  a  set  of 
predictions  turns  a  crank  which  causes 
the  wheels  to  rise  or  descend,  thus  length- 
ening or  shortening  the  free  end  of  the 
chain.  This  variation  appears  on  the 
dials  at  the  front  of  the  machine,  one 
pointer  showing  the  height  of  water  in 
feet  and  tenths,  the  other  the  day,  hour, 
and  minute  of  the  occurrence.  An  elec- 
trical device  stops  the  machine  whenever 
high  or  low  water  is  indicated,  which 
thus  tell.s  to  the  operator  what  he 
should  record  in  his  table  of  predictions. 
While  the  figures  are  being  recorded  the 
machine  is  doing  a  still  more 
detailed  work.  A  strip  of 
paper  six  inches  wide 
and  380  feet  long  is 
moving  automatically 
across  the  face  of  the 
machine,  and  while 
one  pen  is  marking 
the  hours  and  exact 


and  lowest  tides,  another  pen  is  tracing 
a  curved  line  which  shows  the  gradual 
rise  and  fall. 

Mother  Nature  sometimes  upsets  all 
man's  predictions  for  the  far  future,  an 
easterly  storm  at,  say,  the  port  of  New 
York,  may  force  the  water  from  the 
ocean  into  the  harbor  and  cause  a  tide 
of  abnormal  height,  which  cannot  be 
foreseen  more  than  three  or  four  days  in 
advance.  To  insure  the  usefulness  of 
tidal  information  under  such  conditions 
Mr.  Fisher  constructed  an  instrument 
called  a  tide  indicator,  which  is  now  in 
use  in  the  principal  ports  of  the  United 
States.  It  resembles  the  upper  half  of 
the  face  of  a  clock  which  measures 
twenty-five  feet  in  radius.  The  height  of 
the  tide  is  indicated  on  the  dial  by  a 
pointer  connected  to  a  float  and  the  move- 
ment of  the  tide  is  shown  by  means  of 
two  black  movable  triangles,  which  when 
drawn  together  form  an  arrowhead.  As 
the  tide  rises  the  arrowhead  points  up- 
ward. If  it  is  at  a  stand  they  will  point 
toward  each  other  and  if  it  is  falling  they 
will  point  downward.  This  instrument 
can  be  seen  for  a  distance  of  five 
miles. 

Thus  step  by  step  does  man 

learn    what    Nature    in    all 

probability  will  do  next.    It 

is  remarkable,  indeed,  that 

he  can  forecast  the 

actions  of  great  bodies 

of  waters  with  these  in- 


"BOX  OF  COLD  I 


GTT  can  be  dangerous.  There  are 
es  when,  either  through  its 
:nsity  or  by  reason  of  the  heat 
that  is  generated  in  its  making, 
the  blessing  may  become  a  men- 
ace of  a  terrible  sort.  One  needs  to  think 
only  of  the  cinematograph  to  recall  plenty 
of  accidents  and  disasters  resulting  from 
the  handling  of  hght  in  close  proximity 
to  inflammable  films.  Eliminating  the 
element  of  peril,  there  are  processes  in 
which  light,  by  radiating  heat,  defeats 
the  purposes  to  which  it  is  put.  Certain 
delicate  operations  of  surgery  are  in  this 
category.  So  is  the  study  of  living 
microscopic  organisms  under  the  lens — 
and  the  light.  And  these  only  suggest 
the  multitude  of  cases  in  which  a  light 
without  heat  would  be  of  invaluable  help 
to  science. 

M.  F.  Dussaud,  of  Paris,  has  produced 
what  he  calls  "a  box  of  cold  light,"  and 
appears  to  have  solved  the  difficult  prob- 
lem in  a  very  simple  and  effective  way. 


He  has  already  applied  his  device  to  the 
magic  lantern,  the  cinematograph,  the 
microscope,  surgery,  and  the  making  of 
luminous  signs  and  color  photography. 

The  lantern  is  not  cumbersome  in 
shape  or  size.  It  has  two  projectors, 
which  enable  the  operator  to  get  gradu- 
ated light  effects  that  are  impossible  in 
the  old  style  instruments.  Its  "cold"  light 
is  obtained  simply  by  the  use  of  an  inter- 
mittent current  of  electricity.  And  so 
simple  are  its  requirements  that  its  small 
bulb,  with  metallic  filament,  may  be  sup- 
plied with  current  either  from  the  ordi- 
nary house-supply  or  from  a  portable  ■ 
battery. 

Most  important  is  the  apparatus  which 
has  been  devised  to  accomplish  the  inter- 
ruption of  the  current  in  such  periods  as 
to  give  the  "cold"  result.  The  intermit- 
tent current  causes  pulsations  in  the 
thread  of  the  bulb,  so  that  the  light  is 
broken  up  into  a  multitude  of  swift  suc- 
cessive  flashes,   as   it   were,   instead   of 


208 

being  pro- 
duced in  a 
steady  glow. 
Periods  of 
luminosity 
and  of  rest 
succeed  each 
other  with 
such  rapidity 
that  the  eye 
cannot  de- 
te  ct  the 
b  r  e  a  k  b  e- 
tween  the 
flashes.  That 
is,  the  pe- 
riods of  rest 
make  prac- 
tically ho 
impression 
on  the  eye, 
and  the  ef- 
fect  is   that 


TECHNICAL  WORLD   MAGAZINE 


of  his  light 
to  the  cin- 
e  matograph, 
M.  Dussaud 
not  only 
eliminates 
danger  of 
ov  erheating, 
but  he  ex- 
pects greatly 
to  reduce 
the  trouble- 
some quiver- 
ing that  de- 
tracts  so 
much  now*, 
from  the 
pleasure  of 
watching  the 
moving  pic- 
tures. While 
,th§  device 
with    wht(^ 


of  a  continuous  light.  Nevertheless  the  he  hopes  to  accomplish  this  has  not  yet 
intervals  of  rest  are  sufficient  to  enable  been  perfected,  it  involves  the  use  of  t^ 
the  heat  generated  to  be  dissipated.    The     projectors,  as  in  the  magic  lantern,  ^ritl 


result  is  that  the  bulb,  while  lighted, 
remains  as  cold  as  a  windowpane,  and  in 
spite  of  the  fact  that  the  current  may  be 
one  of  abnormal  intensity. 

Not  only  safety  but  cheapness  is  ob- 
tained at  one  and  the  same  time,  in  the 
manufacture   of   tliis    contrivance.     For 


two  bands  of  film  instead  of  one.  '^Jy 
.means  of  nicely  adjusted  commutator'^s 
fixed  on  the  revolving  part  of  the  ma- 
chine, it  is  aimed  to  have  one  image 
moving  into  position  in  its  projector  at 
the  instant  that  the  preceding  image  is 
being  transferred  to  the  screen  from  the 


experimental  purposes  any  little  motor     other  projector — on   the  same  principle 


that  will  cost  a  dollar  at  any  electrical 
shop,  will  do  the  work.  It  is  only  neces- 
sary to  mark  four  longitudinal  lines  on 
the  shaft,  equidistant  from  one  another, 
with  strips  of  gum 
or  some  other  non- 
conducting sub- 
stance on  them,  and 
to  place  a  thin 
sheet  of  copper, 
connected  with  one 
of  the  poles  of  the 
battery,  so  that  it 
will  bear  on  the 
shaft,  to  complete 
the  apparatus.  The 
revolving  of  the 
gummed  shaft  un- 
der the  copper 
"brush"  will  give 
the  interrupted 
current.  m.  Du^aod's 

In  the  application  ^°rami>lva.s  irif 


that  so-called  dissolving  views  are  now 
produced  with  the  stereopticon.  Thus 
the  screen  would  be  always  lighted,  or 
the  periods  between  flashes  would  be  so 
brief — so  infinites- 
imal—  that  they 
would  not  be  per- 
ceived by  the  ob- 
server. But  M. 
Dussaud  will  not 
talk  about  this  yet. 
He  merely  smiles 
and  says  it  is  com- 
ing. He  is  satisfied 
to  say  little  and  do 
much,  as  what  he 
has  already  done, 
without  prelimin- 
ary noise,  demon- 
strafes.  The  era 
of  perfecting  in- 
ventions is  evident- 
ly here. 


OLDEST  MONUMENT  BECOMES  THE 
NEWEST 

By 
R.    B.    FRAMPTON 


FOURTEEN  years  before  the 
Pilgrims  landed  on  Plymouth 
Rock,  Juan  de  On  ate,  a  Spanish 
explorer,  passed  along  the  trail 
from  Zuni  to  Acoma,  in  western 
New  Mexico,  and  stopped  over  night  at  a 
camping  place  where  there  was  a  spring 
.of  good  drinking  water,  at  the  foot  of  a 
small  mountain  of  rather  striking  aspect, 
rugged  and  pinnacled. 

The  Spaniard  was  returning  from  a 
journey  to  the  head  of  the  Gulf  of  Cali- 
fornia, which  he  was  the  first  white  man 


tu  visit.  Before  leaving  the  camping 
place,  he  cut  with  his  sword,  or  possibly 
with  a  knife,  an  inscription  in  the  smooth 
and  soft  sandstone  of  the  pinnacled  rock, 
which  read : 

"Passed  by  here,  Juan  de  Onate,-from 
the  discovery  of  the  South  Sea,  April  16, 
1606." 

It  will  be  remembered  that  the  early 
Spaniards  gave  to  the  South  Pacific  the 
name  of  South  Sea, 

Thus,  as  above  recited,  was  the  first 
writing  made,  within  historic  times,  on 


INSCRIPTION  ROCK  IS  SPLIT  BY  A  DEEP  CANYON. 


what  is  known  today  as  Inscription  Rock. 
The  latter,  about  two  hundred  feet  high, 
is  situated  thirty-five  miles  east  of  the 
ancient  Indian  pueblo  of  Zuni,  and  on  top 
of  it  are  two  ruined  towns  of  prehistoric 
age,  which  are  said  by  the  Zuni  to  have 
been  inhabited  by  their  ancestors. 

When  it  is  considered  that  the  date  of 
Onate's  visit   was  one  year   before  the 
founding  of  Jamestown   in  Virginia,  a 
vivid  notion  is  obtained  of  the  time  that 
has  elapsed   since  the  inscription  above 
quoted  was 
made.    The 
explorer 
seems  to  have 
started  the 
habit  of  cut- 
t  ing  au  t  o- 
graph  records 
on   the    rock, 
and,  as  shown 
by   the    writ- 
ings it  bears, 
many  persons, 
both   distin- 
guished    and 
otherwise, 
passing  in 
subsequent 


,, , _£ONATE.  FROM 

THE    DISCOVERY  OF  THE   SOUTH  SEA.  APRIL  16.  1606." 
c  earliest  of  Ihe  Spanish  insciiplions.  is  written  over  a  slill  more 


years  along  the  trail  between  Acoma  and 
Zuni,  contributed  their  names  and  (as  a 
rule)  accompanying  remarks,  the  Latter 
describing  their  errands. 

These  writings  have  given  to  the  rock 
a  very   important  historical   value;  and 
their  preservation  is  deemed  of  so  much 
consequence  that  President  Taft  recently 
issued    a    proclamation    giving    formal 
recognition  to  the  little  mountain  as  a 
national  monument,  and  forbidding  inter- 
ference with  it.    Undoubtedly  the  Indians 
had    made 
writings   of 
their   own   in 
the  soft  sand- 
stone long  be- 
fore the  first 
white  men 
were   seen  in 
that    part    of 
the  world.   In 
fact,  Juan  de 
Onate's    own 
inscription 
was    written 
over  a  prehis- 
toric   aborig- 
inal   "picto- 
graph." 


QUEER  THINGS 
ABOUT  THE  MOON 


WHEN  the  moon  is  rising  or 
setting  it  looks  much 
larger  than  when  directly 
in  the  zenith.  At  such 
times  the  moon  is  several 
thousands  miles  farther  away  from  the 
earth  and  therefore  by  all  the  rules  of 
natural  law  apparently  should  be  smaller 
rather  than  larger.  Of  course,  no  one 
imagines  that  the  earth's  satellite  actually 
increases  or  decreases  in  volume.  The 
reason  for  this  apparent  growth  in  vol- 
ume is  a  so-called  "optical  illusion,"  and 
it  illustrates  very  forcibly  a  phase  of  the 
inability  of  the  mind  of  man  to  reason 
against  previous  impressions,  erroneous 
or  otherwise.  The  following  diagram  ex- 
plains this  illusion  very  clearly : 

xxx>ooooooooooooocxx  X 

Abe 

It  will  be  seen  that  the  distance  be- 
tween A  and  B  appears  longer  than  that 
between  B  and  C,  whereas  they  are  of 
exactly  the  same  length.  It  is  on  ac- 
count of  the  many  objects  between  A  and 
B  that  they  appear  farther  apart  than  B 
and  C.  It  is  just  so  with  the  moon  when 
it  is  on  the  horizon.  To  prove  this,  look 
at  the  moon  through  a  small  cylinder  of 
paper  and  it  will  at  once  appear  at  its 
natural  size.  There  are  no  intermediate 
objects  to  give  an  appearance  of  in- 
creased distance.  But  when  we  observe 
the  moon  on  the  horizon  without  the  aid 
of  the  cylinder,  the  objects  between  make 
it  seem  farther  away,  and  the  mind  un- 
consciously reasons  that  this  being  so,  it 
must  necessarily  be  larger  in  order  to  see 
it.  No  matter  how  many  times  we  may 
try  this  experiment,  the  eye  is  always 
deceived,  which  shows  that  the  mind  can- 
not be  controlled  on  this  point. 

Most  people  when  asked  how  large  the 
moon  appears  to  them  will  say  anywhere 
from  the  size  of  a  plate  to  a  wash  bowl. 
But  by  holding  a  small  coin  at  arm's 
length  between  the  eye  and  the  moon  it 
will  be  seen  that  the  former  entirely  con- 


ceals the  latter.  Consequently  the  moon 
cannot  actually  look  larger  to  us  than  the 
coin ;  but  we  think  so  as  the  result  of  an- 
other optical  illusion. 

There  are  many  other  interesting 
things  about  the  moon  that  would  appear 
peculiar  to  us  if  we  could  visit  there. 
The  days  and  nights  are  each  two  weeks 
long,  though,  of  course,  this  would  not 
seem  strange  to  dwellers  of  our  own 
arctic  regions.  It  is  believed  that  the 
moon  has  no  atmosphere  and  its  heat  is 
radiated  into  space  almost  as  soon  as  it 
comes  from  the  sun.  For  this  reason  it 
is  the  coldest  of  all  the  planets,  the  tem- 
perature never  going  above  zero,  and  at 
night  it  is  two  hundred  below.  The  ab- 
sence of  atmosphere  makes  diffused  light 
impossible,  so  that  it  is  probable  if  a  per- 
son stepped  into  the  shadow  of  some  ob- 
ject he  would  immediately  become  invisi- 
ble. This  lack  of  atmosphere  would  also 
prevent  any  sound  from  being  heard  on 
the  moon,  because  of  no  medium  to 
carry  it. 

The  mass  of  the  moon  being  so  small 
in  comparison  with  that  of  our  earth,  the 
force  of  gravity  is  correspondingly  small, 
and  a  man's  ordinary  step  would  be  al- 
most twenty  feet.  Supposing  that  two  of 
our  baseball  teams  were  playing  a  game 
there,  the  outfielders  would  have  to  be  at 
least  a  mile  from  the  home  plate  if  they 
expected  to  catch  an  ordinary  batted  ball. 
The  weight  of  all  objects  on  the  moon 
would  be  about  one-sixth  what  they 
are  here,  so  that  a  hundred  and  fifty- 
pound  man  would  tip  the  scales  at  about 
twenty-five  pounds. 

In  going  around  the  earth,  the  moon 
revolves  upon  its  own  axis  exactly 
once,  and  for  this  reason  we  peo- 
ple on  the  earth  have  seen  only 
one  side  of  it.  There  is  no  way  of  ob- 
taining positive  information  of  the  ap- 
pearance of  the  other  side,  although  there 
is  no  reason  to  think  that  it  differs  radi- 
cally from  the  one  we  see.  Probably 
there  are  mountains  on  this  invisible  side 
and  they  may  possibly  be  even  higher 
than  the  ones  we  may  view,  which  are 
considerably  higher  than  our  own,  many 
of  them  reaching  seven  miles  and  over. 
But  a  man  could  climb  to  the  top  of  such 
a  peak  with  much  greater  ease  and  speed 
than  he  could  scale  one  of  half  that  height 
on  earth. 
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Well.  Well  I 

Mary— "And   they   found   her  walking  the 
streets  in  her  underwear." 
-  Alice — "A  somnambulist,  of  course." 

Maky — "No,  simply  a  woman  with  no  one  in 
the  house  to  Imtton  her  wp." ^Harper's  Bazar. 


A  New^  One  on  Venu* 

Maby,  an  older  sister,  had  spent  the  morn- 
ing shopping  in  town.  Among  her  purchases 
was  a  square  of  dark  red  velvet  which  she 
intended  to  use  as  a  background  for  a  beauti' 
ful  little  statue  of  Venus  de  Milo,  which  had 
recently  been  presented  to  her. 

Just  as  she  had  temporarily  fas- 
tened the  velvet  on  the  wall  back  of 
Venus,  her  small  brother  Bobby,  aged 


Man's  Sphere 

"Where,"  asked  ihe  female- suffrage  orator, 
"would  man  be  loday  were  it  not  for  woman?" 

She  paused  a  moment  and  looked  round  the 
hall. 

"I  repeat,"  she  said,  "where  would  man  be 
today  if  not  for  woman?" 

"He'd  be  in  the  Gardei*  of  Eden  eating 
strawberries,"  answered  a  masculine  voice 
from  the  gallery. — Tit-Bits. 


Unexampled  Courage 


He  was  the  small  s 


five,   walked   i 


1  her 


"Well,  Bobby,"  said 
Mary,  "how  do  you 
like  my  Venus  de 
Milo?  Would  you 
leave  the  velvet 
there?" 

Bobby  looked  thoughtful   for 

so  and   then   replied,  "No,   Mary,   I   wouldn't. 

I'd  take  it  down  and  w'ap  ii  awound  her !" — 

Lippincolt's. 

Jt 

EnouSh  Said 

Criticism  such  as  was  heard  in  the  lobby  of 
a  theater  the  other  night  at  the  end  of  the 
play  counts. 

The  critic  was  an  old  gentleman.  His  criti- 
cism, which  was  for  hts  wife's  ears  alone, 
consisted  of  these  words; 

"Well,  you  would  come!"— 5(.  Louis  Globe- 
Democrat. 


bishop,  and  his 
mother  was  leaching 
him  the  meaning  of 
courage. 

"Supposing."  she 
said,  "there  were 
twelve  boys  in  one 
bedroom,   and    eleven 


got  1 


/bile   Ihe  other  knelt 


would  show  ti 


said  the  young  hopeful.  "I  know 
something  that  would  be  more  courageous  than 
that  I  Supposing  there  were  twelve  bishops 
in  one  bedroom,  and  one  gni  into  bed  without 
saying  his  prayers !" — Truth  Seeker. 


Very  Wise 

"The  first  thing  I  do  every  morning  is  to 
(ell  my  wife  that  she  looks  younger  and  more 
beautiful  every  day." 

"Doesn't  she  ever  suspect-  that  you  are 
lying?" 

"Oh,  yes ;  she  knows  it :  but  it  keeps  her 
from  starting  in  (o  find  fault  with  me,  just 
the  same." — Chicago  Record-Herald. 


T'wo  Vie^vs 

Says  the  Reverend  Jabez   McCotton: 
"The  waltz  of  the  devil's  bcgollen." 

Said  Jones  to  Miss  Bly : 

"Never  mind  the  old  guy; 
To  the  pure  almost  everything's  rotten." 

—James  Montgomery  Flagg. 


BLOWING   OFF  STEAM 


Remtrkible 

She  had  engaged  a  maid  recentlj"  from  the 
.  country,  and  was  now  employed  m  showing 
her  newly  acquired  treasure  over  the  house 
and  enlightening  her  in  regard  to  various 
duties,  etc.  At  last  they  reached  the  best 
room.  "These,"  said  the  mistress  of  the 
hc^use,  pausing  before  an  extensive  row  of 
masculine  portraits;  "fhese  are  very  valuable, 
and  you  must  be  very  careful  wh^n  dusting. 
They  are  'old  masters.  "  Mary's  jaw  dropped, 
and  a  look  of  intense  wonder  overspread  her 
rubicund  face. 

"Lor",  mum,"  she  gasped,  gazing  with  bulg- 
ing eyes  on  the  face  of  her  new  employer ; 
"lor",  mum,  who'd  ever  'ave  thought  you'd  been 
married  all  these  times!" 


Strantfc 

"I  stTPPOSE  you  find  living  less  expensive  since 
you  took  to  gathering  your  own  mushrooms?" 

"A  little,"  replied  Mr.  Growcher.    "We  don't 
save  anything  on  the 
mushrooms,     but     all  — 

our  friends  have  quit 
accepting  invitations 
to  dinner." —  Wash- 
ington Star. 


Kindly  Advice 

A  COLORED  man  was  brought  before  a  police 
judge  charged  with  stealing  chickens.  He 
pleaded  guilty,  and  received  sentence,  when  the 
judge  asked  how  it  was  he  managed  to  lift 
those  chickens  right  under  the  window  of  the 
owner's  house  when  there  was  a  dog  in  the 

"Hit  wouldn't  be  of  no  use.  Judge,"  said 
the  man,  "to  try  to  'splain  dis  thing  to  you  all. 
>u  like  as  not  would  get 
get  no  chickens,  nuther. 
Ef   you   want   to   en- 
gage in  any  rascality. 
Judge,  yo'  better  stick 
to  de.  bench,  whar  yo' 
am   familiar." — Z ion's 
Advocate. 


a  try  it  you 
)'  shot  a  ■ 


mentioned    an 

Eng- 

lish 

spinster 

lady 

who 

said,     as 

she 

watched  a  greal 

:  actress 

writhiuK 

about 

the 

Hoor 

as  Cleopat 

ra,  "How 

different 

from 

the 

life  of  our 

late  dear 

queen  1"— 5'on  Fran- 

CISCO 

Argonaut. 

I  A  Good  Mixer 

I     "BiXBV  is  a  good  mixer,  isn't  he?" 
f     "You're  right  he  is.     I  saw  him  passing  his 
.  individual   sanitary  cup   around  in  the   crowd 
'yesterday." — Cleveland  Plain  Dealer. 


Doesn't  Sound  RUht,  Someho^r 


Thf,  lale  Fitzhugh 
Lee  was  a  loyal  Vir- 
ginian and  would  see 
this     prolific     Mother 


who  was  to  make  an  address  at  the  historic 
University    of     Virginia,     resulted     in     some 

"Mr.  President,"  he  began  graciously,  "we 
are  honored  in  welcoming  you  to  Virginia 
today,  both  as  a  loyal  democrat  and  as  the 
President  of  the  United  States.  'Tis  long 
since  we  have  had  a  president  with  us."  Then, 
fearing  such  adulation  might  turn  Mr.  Cleve- 
land's head,  he  warmed  to  his  real  subject  and 
added,  to  the  delight  of  his  audience :  "But 
the  time  has  been,  suh,  when  we  could  go  out 
on  this  very  old  rotunda  porch  and  holler, 
'Mr.  President?'  and  the  woods  would  be  full 
of  them  I" 


1  couple  of  words  to  add  to  mah  lodge-olfice 
title  what  Ah  was  elected  to  last  night.  They 
dun  chose  me  Grand  High  Most  Worthy  Ex- 
alted Imperial  Plenipotentiary,  but  it  strikes 
me  dat  sounds  jes'  a  little  bit  cheap !"— /'net. 


Impecunious  Lover — "Be  mine,  Amanda,  and 
you  will  be  treated  like  an  angel." 

Wealthy  Maiden— "Yes,  I  suppose  so. 
Nothing  to  eat,  and  less  to  wear.  No,  thank 
yo\i."—Tit-BiU. 


BANDS  TO  SOLVE  BIRD 

SECRETS 

■WITH  a  view  to  getting  at  the  right 
"  solution  of  many  problems  of  bird 
life  the  Bird  Banding  Association  of 
America  has  just  been  formed  in  New 
York.  The  object  of  the  society  is  to  in- 
terest scientists  and  bird  lovers  all  over 


trapping.  It  is  expected  that  when  the 
ideas  of  the  association  are  given  more 
publicity  trappers  will  be  found  all  over 
the  country  catching  feathered  specimens 
and  marking  them  for  future  identifica- 
tion by  means  of  the  little  bands.  Some 
of  the  questions  that  the  plan  is  expected 
to  provide 
answers  to 


L  BIRDS  AKE  B.M 


HOW  THE  INHABITANTS  OF  CHINATOWN.  SAN  FRANCISCO.  PARADED  THROUGH  THE  STREETS 

WHEN  THE  NEWS  REACHED  THEM  THAT  A  REPUBLIC  HAD  BEEN 

PROCLAIMED  IN  THEIR  NATIVE  LAND. 


turn  year  after  year  to  their  previous 
nesting    place?      How    far    from    their 
birthplace    will    birds    be    found    nest- 
ing?     In  cases  where  an  identical  nest 
s  occupied  in  successive  seasons,  how  is 
:he  tenancy  determined?  Do  birds  reared 
n    distinctive    nesting   sites    themselves 
favor  a  similar  site  ?    In  migration,  how 
far  and  in  what  direction  do  individual 
birds  travel?    Do  migrants  travel  by  defi- 
nite routes,  and  if  so  what  is  the  nature 
of  these  routes?    Do  birds  have  definite 
winter     quarters 
which  they  seek 
each  year?     To 
what     extent     are 
males  and  females, 
young    and    old 
separated  while  mi- 
grating and  in  win- 
ter quarters?  What 
relation  do  the  win- 
ter quarters  of  the 
northerly  -breeding 
members  of  a  spe- 
cies   bear   to    the         "°"  ™"  ^"^rSapyTJ 


southerly-breeding  members  ?     To  what 
age  do  wild  birds  live? 

Some  interesting  results  have  already 
been  obtained.     A  robin  banded   in  an 
orchard  at  Kingston,  R.  I.,  by  one  of  the 
investigators  working  alone,  before  the 
formation  of  the  national  association,  was 
shot   several  months   later  at  the  same 
place,  showing  that  although  the  robin 
had  migrated  it  had  returned  to  its  orig- 
inal nesting  place,     A  bird   banded   at 
Minot,  Mass.,  was  found  55  days  later  at 
a    point    35    miles 
away.    Another, 
tagged    in    Maine, 
had    traveled     120 
miles   from   the 
scene  of  the  band- 
ing in  65  days.    An 
interesting  point 
settled  so  far  is  that 
the     young     birds 
disperse  as  soon  as 
they  can  get  away 
from  the  nests  and 


northerly   direction,    no    doubt    through 
some  instinct. 


An  Air  Propkller  as  Motivh  PowSr  f 

Tbi»  Is  Ihc  idfa  o(  ■  French  invenlnr.    Thi 

Scinu  hare  tirovcd  a  succest.   Thr  illm 

thowe  ibepropeJlcr  alucbed  to  the  n 


CITY'S  NOVEL  STREET 
BANQUET 

DANQUETS  have  been  held  in  all 
'-*  kinds  of  places — in  tunnels,  on  moun- 
tain-tops, in  cellars,  stables,  and  in  the 
open  fields;  but  for  the  first  time  on 
record  an  elaborate  dinner  has  been  given 
in  the  public  streets  of  a  city. 

This  interesting  banquet  took  place  at 
Waco,  Texas.  The  object  of  the  dinner 
was  to  celebrate  the  erection  in  the  city 
of  an  enormously  tall  life  insurance 
building  and  the  bringing  into  the  city  of 
the  rails  of  one  of  the  big  trunk  lines. 

The  banquet  took  place  at  night,  and 
was  held  in  the  city's  principal  thorough- 
fare. Four  lines  of  banqueting  tables 
stretched  for  a  distance  of  370  feet,  and 
over  1,200  people  sat  down.  Crowds 
watched  the  event  from  the  pavements 
and  windows  of  the  neighboring  build- 
ings.  The  dinner  was  beg;un  at  9  o'clock. 


ardinal  Pirtey 
:eiTed  Ihc  red  ca 


Dr.  Marv  WALiEm.  Famous  Aovocate  <w  a  Mascu-  wberebe 

Sbe  served  aa  a  sanreon  throuRh  the  Civil  War.    She 

cpnvenk-nce.    She  live*  at  Oswego.  N.  Y.  ----- 

PUSHBALLS  GROWING 
POPULARITY 

pUSHBALL  has  been  coming  to  the 
^  front  as  a  college  sport.  If  someone 
could  invent  3  pushball  that  could  be 
made  at  a  reasonable  cost  the  game  would 
be  still  more  popular.  The  enormous 
cost  of  the  pushball  has  made  it  possible 
for  only  a  very  few  to  own  the  balls,  and 
they  have  been  rented  out  at  a  high  price 
to  those  wanting  to  use  them.  The  push- 
ball is  six  feet  in  diameter  and  costs 
$300.  It  was  difficult  to  obtain  any  in- 
formation concerning  the  manufacture 
for  the  reason  that  so  few  firms  make 
them,  but  these  facts  were  gathered  by 
diligent  search  :  Pushball— a  Popular  But  Expensive  Sromr  AT 

The  outside  covering  of  a  pushball  is  amekican  colleges, 

made  of  9  wwhide  leather  that  is  im-  a  good  i>au  c<«« , tree  hundred  doiia«. 


ported  from  England.  This  covering  is 
composed  of  twenty  strips  which  arc 
sewed  t<^ether  by  hand.  Each  of  these 
strips  is  between  nine  and  ten  feet  long 
or  half  the  circumference  of  the  ball. 
The  strips  are  widest  in  the  middle, 
tapering  uniformly  to  points  at  either 
end,  at  the  poles  of  the  ball,  where  they 
are  further  secured  by  leather  caps 
sewed  on.  To  get  the  leather  needed  for 
a  Dushball  it  is  necessary  to 


A   COMrABISONOFHlMDU  AMD  AWPRICAN    MrTHOM 

Id  Ihe  bickOTOund  »  shown  mn  electrical  craoe  u  uHd  by 
a  lumber  compaoy  in  California. 

men  the  better  part  of  a  week  to  sew  this 
material  tc^ether. 

The  bladder  for  the  ball  is  made  of  the 
best  rubber,  which  is  cut  into  strips  and 
cemented  together  in  such  shape  that  it 
will  form  a  globe  fitting  the  leather  cov- 
ering when  inflated.  The  leather  cover- 
ing is  practically  indestructible.  The  very 
best  rubber .  bladder  may  give  out  in 
two  or  three  years.  A  new  bladder  costs 
$150.  A  large  cylinder  foot  pump  suit- 
able for  inflating  this  mighty  ball  costs 
$10.00.  "Scotty"  at  the  University  of 
Pennsylvania  tried  hand  inflation  once, 
but  found  it  took  an  entire  morning  of 
hard  work  to  inflate  the  ball.  Since  then 
he  has  had  it  done  at  a  neighboring 
garage  with  an  automobile  pump. 

The  game  is  played  on  a  field  with  a 
goal  at  each  end,  each  team  trying  to 
push  the  ball  through  the  opponent's 
goal.  It  is  sometimes  used  to  get  base- 
ball teams  in  condition  during  the  early 
days.  The  game  is  played  in  Europe, 
both  in  England  and  on  the  continent. 


K  HucR  Timber  Hkld 


leather  material,  which  was  cut  to  form  in  the  Grasp  of  UisTRUh 

six  zones  which  were  put  together  with 

belting  hooks.    The  bladder  was  made  of  together.    The  materials  for  this  ball  cost 

rubber  cloth  cut  in  sections  and  cemented  about  $175. 


A  Pair  Ladv  Who  Braves  the  Wilds. 
Ite.  Hcrschel  Parker,  wlie  of  Ihe  explorer  who  climbed 
unt  McKinley,  the  loftii'st  peak  in  North  America. 
l9  peak,  which  is  over  20.0DDicc(  hixh.  had  defied  the 
iris  of  hardy  and  undaunted  enpioreri  for  many  years. 
i.  Parker  Tcnturcs  into  Ihc  wilds  with  the  same  fearless 
ifidcncc  a(  does  her  huiband. 


ANOTHER  INSTANCE  OF  MUCH  DISHONESTY  UNCOVERED. 

lort"  measure!  and  fake  weights  piled  up  la  the  City  Hall  courtyard,  Ciucini 

were  denrored  by  the  two  ioipecMri.   The  ownsri  were  heavily  fioed. 


THE  MOST  TERRIBLE  CONCENTRATION  OF  POWER  ACHIEVED  BY  MAN  IN  A  WAR  VESSEL 

SINCE  THE    BEGINNING  OF  THE  WORLD, 

Tho  BrilEib  bailie  cniiKr  Lton.     The  conlract  calJi  for  a  speed  oi  not  Jeu  than  il  knots.     Her  turbin,'>  can  develop 

70.000  horupower.    Har  Bnm  could  wreck  icily  alJOmilca. 


TECHNICAL   WORLD   MAGAZINE 


HOME  BUILT  UKE  A  PAGODA 

IT  is  appropriate  that  California  which 
,  '  has  such  a  large  Oriental  population 
should  be  able  to  boast  of  a  charming; 
home  built  in  a  style  derived  from  Chi- 
nese and  Japanese  architecture.  It  is 
built  up>on  a  very  precipitous  lot  in  the 
outskirts  of  Los  Angeles  and  consists  of 
two  enclosed  stories  and  a  third  which 
is  merely  screened,  thus  forming  an  out- 
door bedroom.  Japanese  ideas  have  been 
utihzed  in  the  curved  or  arching  lines  of 
the  footbridge  which  leads  to  the  upper 
veranda  from  the  garden.  The  roof  is 
built  upon  the  Chinese  pagoda  style. 


The  "Pagoda"  . 


^b  draws  the  imoke  Ir 


POPULAR   SCIENCE 


RUSHING  CONCRFTE  FAST 

IN  recent  construction  work  in  the  La 
*  Salle  street  tunnel  under  the  Chicago 
river  a  new  mixing  and  conveying  device 
was  put  in  use  which  mixed  the  concrete 
and  conveyed  it  to  the  point  where  it  was 
laid,  by  compressed  air,  at  the  rate  of 
35  feet  a  second. 

The  material  was  dumped  in  wheel- 
barrow loads  in  a  di*y  condition,  into  a 
hopper  at  the  top,  and  water  added.  A 
valve  was  then  opened  and  the  mass 
allowed  to  drop  into  the  cylinder  below 
where  it  was  whirled  about  by  a  stream  of 
compressed  air.  This  partially  mixed  the 
material  and  as  soon  as  it  reached  the 
elbow  at  the  base  of  the  machine  a  jet  of 
compressed  air  entered  at  the  rate  of 
I,000to2.000feetpersecond.  Thisdrove 
the  mixture  forward  through  the  con- 
veying pipe  at  the  rate  of  30  to  40  feet 
per  second  and  mixed  it  thorouglily  so 


pipe  may  be  from  6  to  8  inches  in  diam- 
eter.    Through  a  6-inch  pipe   10  to  15 
that  when  it  reached  the  end  of  the  con-     cubic  feet  of  the  mixture  was  conveyed 
veying  pipe  it  was  in  prime  condition.  315  feet  in  10  seconds  at  the  La  Salle 

The  capacity  of  this  mixing  cylinder  street  tunnel,  and  other  operations  have 
and  hopper  is  from  6  to  24  cubic  feet,  as  demonstrated  that  the  machine  has  made 
conditions    require    and    the    conveying     equally  good  records  elsewhere. 


SUN-AIR-EARTH 
OBSERVATORY 


sun's  vagaries.  We  shall  know  more 
about  the  interrelations  of  all  these  phe- 
nomena by-and-by ;  meantime  it  behooves 
NEW  idea  is  gaining  ground  among  science  to  seek  for  coincidences  in  the 
scientific  men ;  namely,  that  solar  records  of  the  three  kindred  branches  of 
knowledge ;  and  this  is  what  a  new  Span- 
ish institution — the  Observatory  of  the 
Ebro,  near  Tortosa — is  doing  in  a  very 
systematic  way. 

Continuous  observations  are  made, 
with  the  best  and  latest  instruments,  of 
solar,  meteorological  and  telluric  phe- 
nomena ;  and  they  are  published  monthly 
in  the  form  of  graphic  curves  and  dia- 
grams  that   enable 


physics,  meteorology,  and  geophysics 
have  heretofore  suffered  on  account  of 
their  isolation  from  one  another,  since 
each  probably  holds  the  clue  to  some  of 
the  mysteries  of  the  others.  The  sun  is  the 
ultimate  source  of  all  manifestations  of 
energy — or  nearly  all — in  the  earth  and 
the  air.  Long  ago  it  was  discovered  that 
the  earth's  magnetism  and  the  electrical 
discharges  in  the 
atmosphere  known 
as  the  aurora  are 
sympathetic  to  vari- 
ations in  solar  ac- 
tivity. This  discov- 
ery led  to  the  sus- 
picion —  since  be- 
come almost  a  cer- 
tainty— that  terres- 
trial weather  is  not 
the  capricious  thing 
it  has  been  reputed 
to  be,  but  is  merely 
the  victim  of  the 
caprices  of  the  orb 
of  day.  Even  earth-  «,.r>...u.^ 
<]  U  a  k  e  S    and    vol-  The  Dodble  Tongur  or 

canic  outbursts  can-     tJ^JS^^"^  t  i^^'Si'  "" 
not  be  wholly  mde-     —  "-  ■--- 
pendent    of    the 


id>  of  it.    Thia  <s  ■  remarkable  ii  — 

e'Dbabl  Y  nerer  ucelleid  by  aD 
■da  of  a  fljr. 


n  poitia/iDg  the  pntCb 


them  to  be  readily 
compared.  The  ob- 
servations include 
daily  photc^raphic 
m  e  asurements 
of  sun-spots  and 
spectro  hel  iographic 
observations  of  the 
calcium  flocculi ;  the 
ordinary  measure- 
ments of  meteor- 
ology, including  the 
varied  observations 
of  atmospheric 
electricity  that  have 
come  into  vogue  in 
the  last  few  years 
(ionization,  natural 
Hertzian  waves  re- 
corded   with    the 
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ceraunograph, 
etc.) ;  and  the 
regular  regis- 
tration of  ter- 
restrial mag- 
netism, earth 
currents,  and 
earthquakes. 

The  new  ob- 
servatory gives 
us  the  latest 
outlook  upon 
our  physical  en- 
vironment. 


A  Snmy  in  Photophvsiocitout. 


A  STUDY  IN  PHOTOPHYSIOG- 

NOMY 

IT  is  known  that  the  left  hemisphere  of 
*  the  brain  commands  the  right  side  of 
the  body  and  the  right  hemisphere  the 
left  side.  The  left  brain  is  therefore  the 
seat  of  the  highest  psychic  faculties;  it 
is  there  that  the  centers  of  speaking  and 
writing  are  found.  Consequently  one 
may  expect  that  this  superiority  of  the 
left  hemisphere  will  manifest  itself  also 
in  the  corresponding  half  of  the  face 
which  would  have  an  expression  more 
alert  and  more  intelligent  than  the  right 
half,  as  shown  by  the  accompanying 
photographs  recently  published  by  Wolf- 
Czapek.  The  figure  in  the  middle  repre- 
sents the  person  photographed  in  full 
face  under  uniform  lighting.  A  ver- 
tical line  passing  through  the  nose 
divides  the  photograph  into  two  parts 
exactly  equal.  An  arrangement  is  made 
in  such  a  way  as  to  obtain  with  the  film 
two  copies,  one  on  the  right  side  and 
one  on  the  reverse  side  through  the  layer 
of  celluloid ;  they  are  cut  through  the 


middle  and  one 
photc^^ph  is 
composed  of 
the  two  right 
halves  and  an- 
other of  the 
two  left  halves. 
In  comparing 
these  photo- 
graphs it  is  then 
seen  that  the 
expression  is 

Dllbe     "°*   **    ^"    ^^^ 
same,    particu- 
larly   the    pic- 
ture  composed 
of  the  two  left  halves,  which  gives  the 
impression  of  an  intellectual  superiority. 


TO  STUDY  LIFE 

\/OLUMES  have  been  written  con- 
*  cerning  the  wonders  of  California's 
vegetation,  and  many  botanists  have 
made  a  life-study  of  the  flora  of  that 
State,  withoiit  exhausting  the  subject. 
The  vegetation  of  the  ocean,  near  the 
California  coast,  is  no  less  wonderful 
than  that  of  the  land,  and  has  been,  as 
yet,  comparatively  little  investigated.  Still 
less  is  known  of  the  lower  forms  of  ani- 
mal life  in  the  same  waters.  For  the 
purpose  of  investigating  both  animal  and 
vegetable  life  along  the  coast  of  southern 
California,  the  United  States  govern- 
ment has  recently  established  a  Biological 
Station,  near  La  Jolla,  a  few  miles  up 
the  coast  from  San  Diego.  This  is  in 
chai^  of  competent  scientists,  and  is 
fully  equipped  wi^'.  j-ientific  apparatus 
and  appliances  for  such  study. 
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TRUTHFULNESS  OF  THE 
CAMERA 

■yHE  illustration  was  made  from  a  night 
^  photograph  of  one  of  the  principal 
buildings  in  Dayton,  Ohio. 

Having  exposed  the  plate  for  nearly  an 
hour,  the  photc^rapher  felt  certain  that 
the  picture  would  be  a  perfect  one.  What 
was  his  surprise  therefore  when  upon  de- 
veloping the  negative  he  found  what  ap- 
peared to  be  the  rays  of  a  search  light 
projected  from  the  roof  of  the  building. 
Its  appearance  was  unexplainable  at  first 
as  no  search  light  had  been  used  about 
the  building  and  the  phenomenon  was  at- 
tributed to  a  defect  in  the  plate  until  it 
was  remembered  that  the  moon  had  made 
its  appearance  during  the  exposure  and 
floated  calmly  across  the  scene. 

Upon  the  street  were  curious  streaks 
of  light  resembling  the  tracks  of  vehicles, 
but  as  the  street  is  paved  this  explana- 
tion seemed  unlikely.  It  was  finally  de- 
cided that  the  headlights  of  automobiles 


had  caused  the  streaks  as  they  passed 
down  the  street,  and  the  light  from  the 
stand  of  a  popcorn  vender  who  crossed 
the  thoroughfare  during  the  exposure 
made  an  irregular  streak  of  light  outlin- 
ing his  course. 


ELECTROMAGNET  FOR  EYE 
DOCTORS 

'T'HE  use  of  magnets  for  extracting 
*  iron  and  steel  splinters  from  the  eye 
is  not  new  but  in  most  of  the  cases  so 
far,  a  negative  result  was  obtained  on 
account  that  in  the  decisive  moment,  the 
magnetic  power  was  not  sufficient  to  pull 
the  piece  of  iron  or  steel  out  of  the  eye. 
The  electromagnet  shown  in  the  accom- 
panying picture  has  been  devised  in  Ger- 
many and  proved  to  be  a  success  in  every 
respect.  The  principal  requirements  of 
such  an  instrument  are  the  following: 
(1)  The  electromagnet  must  be  capable 
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pedal.  (3)  The  pole  must  have  a  shape 
adapted  to  its  peculiar  function  and  its 
dimensions  must  bear  the  proper  relation 
to  those  of  the  coil. 

The  first  requirement  is  the  most  im- 
portant because  lack  of  this  'endangers 
the  result  of  an  operation.  This  magnet 
has  one  great  advantage  over  all  so  far 
in  use,  because  it  permits  the  physician 
to  have  his  hands  free.  The  magnet  is 
of  the  bell  form  and  the  working  pole  is 
a  cone  of  90  degrees  and  this  end  of  the 
coil  is  tapered  sufficiently  to  give  the 
operator  a  clear  view  of  the  field  up  to 
the  tip  of  the  magnet  pole.  The  idle  pole 
is  expanded  into  the  form  of  a  bell  which 
covers  and  protects  the  greater  part  of 
the  coil.    This  construction  possesses  the 


Painting  Ornamiktai.  Palms, 
We  bive  all  heard  the  phiase  "piinling  the  liW"  to 
indicate  an  uccu  of  MHificial  beaulifymg,  aiuT  Ihia 
photograph  shows  an  almost  literal  interpretation  of 
the  phrase.  In  this  case  it  is  the  ornamental  date  palms 
DD  a  Pacific  Coast  esUte  which  are  "bcauliReiT'  by 
being  trimmed  with  exceeding  symnielr)'  and  painted 
white.     The  ruult  is  more  startling  than  aesthetic. 

of  developing  great  tractive  force.  (2) 
It  must  be  placed  horizontally  and  its 
circuit  must  be  made  and  broken  by  a 


TO  Stop  a  Wasp  Plague. 

•lore  at  Hastings,  hy  the  sim^e  prooest 

The  store  was  purposely  made  dark 
sects  lo  the  li^ht  which,  being  without 
t  off  their  wings  and  causeiT  them  lo 
^r.    The  wciiht  of  this  lot  of  wasps  was 


Did  Yoo  Ever  See  the  Tip  op 

TONOUEf  WEu-THisIs  Wr--" 
rhi*  Is  a  rema[kabl7  detailed  phi 


._  House  Fly's 
rsph,  greall;  magni- 


additionat  advantage  of  restricting  the 
escape  of  lines  of  force  to  one  side  and 
diminishing  the  area  of  the  external  mag- 
netic field.  The  apparatus  is  mounted  on 
a  pillar  which  is  hollow  and  which  con- 
tains a  switch  at  the  bottom,  operated 
by  a  pedal.  This  switch  is  closed  by 
depressing  and  thrown  open  by  a  spring 
the  moment  the  foot  is  raised.  A  special 
device  protects  the  contacts  from  injuri- 
ous sparking. 

The  electromagnet  is  designed  for  use 
on  direct  current  circuits  of  60  to  300 
volts  but  it  can  be  employed  on  alternat- 
ing, Uniphase  or  triphase  circuits  with  the 
aid  of  a  suitable  transformer. 


POPULAR   SCIENCE 


NEXT,  THE  SEEDLESS  TOMATO 

««r\OTY'S  Navel  Tomato"  promises  to 
•^  be  a  valuable  addition  to  our  list 
of  vegetables,  A.  J.  Doty  an  enthusiastic 
amateur  plant  breeder  and  fiorticulturist 
of  Porterville,  California,  having  evolved 
a  tomato  of  extreme  size,  which  is  to  the 
usual  vegetable  what  the  navel  orange 
is  to  the  ordinary  fruit.  The  resemblance 
is  borne  out  by  the  navel  fomution  at 
the  blossom  end  of  the  fruit,  where  the 
navel  characteristics  appear. 

In  common  with  the  navel  orange  the 
new  tomato  is  almost  entirely  seedless, 
the  usual  seed  pulp  being  replaced  by 
solid  flesh  as  shown  in  the  phott^aph. 

Mr.  Doty  was  at  work  on  the  tomato 
for  several  seasons  before  he  secured  the 
production  of 
them  true  to 
type  from 
season  to  sea- 
son. The  in- 
explicable 
characteristic 
of  the  fruit  is 
found  in  the 
fact  that  the 
early  toma- 
toes from  the 
vines  contain 
seeds  but 
after  the  first 
few  ripen  the 
remaining 
ones  are  abso- 
lutely without 
seeds.  The 
value  of  these 
tomatoes  for 
packing  is  ob- 
vious. 


Wave  Motor  at  Venice,  CiM-. 
Which  Pumps  Sea  Watrr  to 
A  Hright  or  Fortv  Keet. 


wheel  rests  on  a  frame  built  out  from 
the  pier  and  standing  about  twenty  feet 
above  the  water.  Two  heavy  timbers 
extend  from  the  wheel  down  into  the 
water  and  they  are  connected  a  couple 
of  feet  below  the  surface  by  a  wooden 
plane   which   receives   the   force  of  the 


ELECTRICITY  FROM  T-HE 
WAVES 

A  WAVE  motor  is  in  operation  at 
"^  Venice,  California,  which  pumps  sea 
water  to  a  height  of  about  forty  feet, 
and  which  it  is  proposed  to  use  at  an 
early  date  for  generating  electricity. 
This  will  be  done  by  puqiping  the  water 
into  a  storage  tank  and  allowing  it  to 
run  through  the  turbines.  The  motor  is 
built  in  the  form  of  a  ten-foot  wooden 
wheel  suspended  on  a  steel  shaft  and  this 


Tns  PuHn  Which  Lift  ti 
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waves.    The  ad- 
vancin^  waves 
drive  the  plane  to- 
ward    the     shore, 
while  the  receding 
waves  pull  it  back 
again,  causing  the 
wheel     to    revolve 
back  and  forth  on 
its    axle    and    this 
motion  is  transmit- 
ted to  the  gear  of 
four  pumps  by 
means  of  steel-  wire 
cables,  and  the  sea 
water    is    elevated        ^  nowcoa 
from  the  surface  to 
a   height   of  about 
forty  feet  through  a  three  inch 
pipe.      As    this    is    merely    to 
demonstrate  that  the  force  of 
the  waves  can  actually  deliver 
the  water,  the  stream  is  not 
caught  in  a  tank  but  allowed 
to  fall  back  into  the  ocean,  and 
the  spray  of  falling  water  can 
be  observed  in  the  photograph 
of  the  pump  just  behind  the 
figure  of  Mr,  Lewis,  the  in- 
ventor. 

This  seems  to  be  a  new 
principle  in  wave  motors,  and 
although  the  present  model  is 
of  crude  construction  it  ac- 
tually does  the  work.  An  im- 
proved model  will  be  built 
within  the  next  few  months. 


TITAN  OF 

TRAVELING 

CRANES 


TiTAU  OF  TbAVEUKG  Cll^ 


•THIS  traveling 
■*■  crane  has  the 
reputation  of  being 
the  largest  appa- 
ratus for  the  hand- 
ling of  coal  in  the 
world.  It  was  built 
by  a  firm  in  Berlin 
and  will  be  used  by 
a  company  in  Mil- 
waukee. 

The  traveling 
crane,  or  bridge,  is 


erected  upon  a  re- 
volving tower  hav- 
ing a  giant  arm 
some  160  feet  long 
connected  to  it.  At 
the  other  end  of 
this  arm  —  not 
plainly  visible  in 
the  illustration  — 
are  two  supports 
extending  down  to 
the  ground.  Thence 
they  run  upon  a 
circular  track.  By 
this  arrangement  it 

i^'in  iiiiiaukcc."  's  possiblc  for  the 

loading  -  bridge  to 
reach  an  astonish- 

jjig  amount  of  territory. 

In  the  background  of  the 
illustration  will  be  seen  a  long 
chute  running  from  the  top 
of  the  tower  to  the  dock  be- 
low. By  means  of  a  moving 
belt  inside  of  this  chute  600 
tons  of  coal  are  hourly  trans- 
ferred through  it,  up  to  the 
tower,  thence  out  along  the 
bridge,  and  dumped  either 
into  piles  or  loaded  in  cars,  as 
the  case  may  be. 

In  about  the  center  of  the 
long  arm  will  be  seen  a  bucket 
arrangement   which   automat- 
^Hai^^'Vp'it"      'ca'ly    shovels    the    coal    and 
•arm  nesiher  each     dumps  It,     After  one  pile  of 
""'  coal  is  of  a  certain  size  it  au- 

tomatically finds  another  place 
to  dump  its  cargo. 

It  seems  a  bit  curious — does 
it  not  ?— t  h  a  t 
Americans  should 
look  abroad  for  an 
apparatus  of  this 
sort.  This  seems 
to  indicate,  how- 
■  ever,  that  in  spite 
of  our  boasted  me- 
chanical prc^ess 
Europeans  may 
surpass  us  in  such 
matters  after  all. 

At  any  rate  Mil- 
waukee, a  very  en- 
terprising city, 
seems  to  be  of  that 


■catchT-    little    deviit 
(howu  in  the  illuslntlon. 


This  Wouan  In  Vending  Small  Tuktiss  i> 
Streets  or  Paris. 
Tbc7  Bte  UKd  for  toop. 
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RANCH  SCENES 
:    IN  BRONZE 

DRIDE  in  his  cattle 
*  and  ranches  caused 
Major  George  W.  Lit- 
tleheld,  of  Austin, 
Texas,  to  have  cast 
upon  two  solid  bronze 
doors  that  ornament  his 
new  bank  and  office 
building  in  that  city 
panels  of  scenes  taken 
from  actual  life  upon 
his  Yellow  Horse  ranch 
in  western  Texas.  This 
ranch  embraces  300,000 
acres  of  land.  The 
doors  were  designed 
and  manufactured  in 
New  York.  Each  door 
weighs  1300  pounds 
and  cost  $4,000.  Upon 
the   two   upper   panels 


B  Door.  Typical  op  Tskan  Life. 
That  Cost  S4.(n). 
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for  automatically  rais- 
ing the  cover,  when  de- 
sired, with  a  minimum 
of  effort. 

The  stick  of  the  um- 
brella is  formed  of 
three  sections  which 
telescope  into  one  an- 
other, thereby  reducing 
its  length  to  approxi- 
mately twelve  or  four- 
teen inches  when  the 
umbrella  is  closed.  The 
most  novel  features, 
however,  lie  in  the 
manner  of  constructing 
the  ribs  supporting  the 
cover,  and  the  inner 
braces.  The  ribs,  like 
the  stick,  telescope  or 
slide  together  and  when 
thus  shortened  are  of 
an  equal  length  to  the 
folded     stick.     The 


are  shown  mounted  cowboys,  dressed  in  braces  are  pivotally  connected  with  the 

typical   picturesque   garb.     The   second  ribs,    and    instead    of    moving    outward 

panels  represent  cattle  round-up  scenes  toward  the  handle,  as  happens  when  the 

and  the  two  lower  ones  show  herds  of  ordirtary  umbrella  is  closed,  slide  down 


the     animals     quietly 
representative  pictures  w 
photographs  that  were 
taken  upon  the  ranch. 


WHOLE  UMBREL- 
LA GOES  IN  BAG 

■pHERE  have  been 
^  numerous  umbrellas 
with  folding  or  tele- 
scopic handles  and 
sticks  placed  upon  the 
market,  but  it  has  re- 
mained for  a  young 
Chicago  inventor,  Ar- 
mand  C.  Pfaff,  to  per- 
fect one  wherein  not 
only  the  stick,  but  the 
cover  and  ribs  may  be 
reduced  to  such  a  small 
compass  that  the  entire 
umbrella  when  closed 
can  easily  be  placed  in 
an  ordinary  hand  bag. 
Among  the  other  ad- 
vantages claimed  for  it 
is  an  improved  means 


Thus  ribs,  stick  and 
11  brought  together  in  a 
parallel  line,  forming  a 
compact  bundle  of  a 
little  more  than  a  foot 
in  length. 

The  entire  structure 
weighs  no  more  than  an 
ordinary  umbrella,  it  is 
comparatively  simple 
and  inexpensive  to 
manufacture,  embodies 
few  parts  and  these  so 

».  arranged  that  the  dan- 
ger of  derangement  is 
reduced  to  a  minimum. 
Thus,  one  may  take 
the  umbrella  about  with 
him,  put  the  little  hand 
bag  under  chair  or 
other  seat,  and  be  al- 
ways certain  that  no 
unscrupulous  individual 
is  making  off  with  the 
precious  rain  protector, 
from  hall  or  cloak 
room. 

It  insures  one's  men- 

"       tal  comfort  at  all  times. 


The  White  Blacibird, 
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WHITE  BLACK  BIRD  AND 
WHITE  PRAIRIE  CHICKEN 

LIAVE  you  ever  seen  a  white  black 
'  '  bird?  To-ihe  skeptical  on  this  point 
we  exhibit  the  accotDpan^ng  photograph 
of  a  white  black  bird  which  is  one  of  the 
curiosities  of  albinism  iri  animals.  This 
specimen,  as  well  as  the  white  prairie 
chicken,  also  pictured  here,  was  shot  in 
the  vicinity  of  Chambers,  Neb.,  recently. 
Albinism,  as  this  phenomena  is  called,  ex- 
ists where  there  is  a  constitutional  ab- 
sence of  coloring  matter  in  the  hair,  eye, 
skin  or  feathers.  Animals  so  affected 
are  called  albinos.  Albinos  have  been 
known  among  all  races  and  all  peoples, 
hence  neither  climate  nor  race  is  its 
causative  factor.  Albinism  is  also  pres- 
ent in  the  flowers  of  many  if  not  all 
plants,  white  flowers  occurring  among 
others  of  different  colors  in  the  same 
plant.  Albinism  occurs  more  frequently 
among  the  Arizona  Zuni  Indians  than 
among  other  tribes  or  peoples.  The  most 
widely  accepted  theory  is  that  albinism 
is  due  to  an  arrest  of  the  development  of 
the  pigment  layers  in  the  embryo. 


The  Whits  Praikie 


TREE  SEED  BY  THE  TON 

THE  Forest  Service  has  been  collect- 
*  ing  tree  seed  this  winter  in  quantities 
unprecedented,  and  one  of  the  methods 
adopted — the  seeds  being  mainly  those  of 
various  conifers — is  interestingly  shown 
by  the  accompanying  pictures.  One  of 
them  illustrates  the  manner  of  dumping 
pine   cones   into   a   large   skeleton   box 


whose  sides  are  covered  with  wire  net. 
The  other  shows  how  the  box  is  made  to 
revolve,  in  order  to  shake  the  seeds  out 
of  the  cones. 

The  pine  seeds  thus  separated  from  the 
cones  fall  upon  a  cloth  placed  for  their 
reception,  and  are  thus  easily  gathered 
up  for  storage  in  sacks. 

Thus  excellent  seeds  are  secured  to 
start  new  pine  growths. 


E  Uh LOADER  Is  TRIPPED  OVE 


NEW  GAR  UNLOADING 
DEVICE 

A  NEW  car  chute,  which  is  a  great 
*^  saver  of  time  and  labor  in  unloading^ 
gondola  cars,  has  recently  been  invented. 


This  chute  rests  on  a  framework  inside 
the  car  while  it  is  being  loaded.  In  or- 
der to  empty  it  into  the  wagon,  it  is 
easily  raised  by  a  winch  on  the  frame 
and  then  tipped  to  such  a  position  that 
its  contents  slide  into  the  wagon. 


K.i 


The  frame  is  entirely  separated  from 
the  chute,  acting  merely  as  a  supporting 
device  to  hold  it,  first,  while  it  is  being 
loaded,  and  later  as  a  dumping  device. 
This  framework  merely  rests  on  the  car 
across  both  sides. 

When  sufficient  material  has  been 
taken  from  the  car,  the  frame  is  tipped 
and  the  rear  end  is  allowed  to  rest  on  the 
bottom  of  the  car.  This  permits  the 
chute  being  brought  down  inside  and 
does  away  with  all  shoveling  over  the 
edge  of  the  car  to  the  wagon.  In  either 
of  these  two  positions  the  dumping  action 
is  the  same  and  the  amount  that  the  chute 
is  tipped  is  always  easily  controlled  by  the 
operator. 


WIRELESS  FOR  AIR-SHIPS 

A  RECENT  invention  and  improvement 
^^  in  a  system  of  wireless  telegraph 
communication,  which  will  no  doubt  be 
adopted  by  all  air-men  in  the  future,  has 
been  demonstrated  for  the  second  time 
by  Mr,  I.  Wolff  at  Cambridge,  Mass., 
with  the  assistance  of  the  Jonescick 
_  Brothers.  The  experiment  proved  to  be 
of  greater  value,  and  a  great  improve- 
ment over  the  one  attempted  some  time 
ago.  With  this  system  of  connecting  the 
receiving  and  sending  apparatus  and  with 
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According  to  the  connections  of  the 
aerial  and  the  complete  set  it  will  be 
noted  that,  when  sending  out  the  elec- 
trical waves,  the  alternating  currents  will 
radiate  in  every  direction  and  will  travel 
in  proportion  to  the  strength  and  capa- 
bility of  the  set  in  regard  to  transmission. 
The  system,  if  adopted  by  air-men,  will 
give  better  results  high  in  the  air  where 
there  is  little  of  atmospheric  disturbance 
and  therefore  greater  and  better  results 
can  be  accomplished.  The  distance  in  the 
air  will  be  three  to  four  times  as  great 
with  the  same  set  than  if  used  on  land. 


A 


■   plant  to   ctleh   in   inuct   food.      TheTC   is   a   litile 

alight!  it  ■■  clulhl  by  the  quick  turning  in  of  the 
tentacle*.  Tbnc  hold  the  fly  in  position  until  it  is 
dic«tled,  tbal  u  until  actually  eaten  by  Uk  plant. 

the  aid  of  the  rubber  tires,  which  pre- 
vent the  escape  of  the  high  tension 
oscillating  currents  through  the  frame 
and  wheels,  thereby  insuring  a  perfect 
ground  insulation,  the  experimenters 
were  enabled  to  communicate  for  the  dis- 
tance of  about  3}/2  miles  without  a 
ground  connection.  The  experiment  took 
place  along  the  banks  of  the  Charles 
River  with  Jonescick  Brothers  at  the  foot 
of  the  Cambridge  Bridge  and  Mr.  I. 
WolfiF  at  the  foot  of  the  North  Harvard 
Street  Bridge. 


ItT^^T! 


9,  Sawfish.  Sword- 


Id*  from  place  to  : 
™'^p^iUy%  Ihreihed'  m\ 


TEETH  OF  AQUATIC  ANIMALS 

I_IERE  is  an  assemblage  of  the  teeth  of 
*  *  some  aquatic  animals — interesting  if 
only  for  the  reason  that  they  are  so  dif- 
ferent. 

For  instance,  the  two  outside  ones  are 
the  tusks  of  a  walrus.  They  are  the 
upper  incisor  teeth  of  the  beast,  and  are 
not  intended  for  chewing,  but  for  de- 
fense. 

All  through  creation  is  found  the  most 
astonishing  adaptation  of  teeth  to  neces- 
sity. Thus  the  mighty  ivory  lance  of  the 
narwhal,  ten  or  twelve  feet  long  and 
strong  and  sharp  enough  to  he  driven 
through  the  side  of  a  ship,  is  simply  the 
left  upper  incisor  of  the  creature.  Once 
in  a  while,  by  a  freak,  both  upper  incisors 
will  be  developed  in  the  narwhal,  so  that 
it  is  equipped  with  two  spears  instead  of 
one.    The  female  has  no.  lance. 

Likewise,  the  tremendous  ivory  spear 
of  the  swordfish  is  merely  a  gigantic 
tooth  developed  for  fighting  purposes. 


POPULAR   SCIENCE 


REMARKABLE  KNIFE  WORK 

A  COMPLETE  model  of  the  big 
"^  granite  Postoffice  Department  build- 
ing at  Washington,  reaching  three  feet 
from  its  base  to  the  top  of  the  tall  tower, 
the  work  of  Nathan  Lipshitz,  a  local 
cabinet-maker,  is  on  exhibition  at  the 
Postoffice  Department  Museum.  It  is 
made  of  wood  and  was  fashioned  with  a 
penknife.  At  the  rear  are  miniature  mail 
wagons,  just  as  at  the  real  building,  while 
on  all  sides  are  automobiles  and  other 
vehicles  giving  a  typical  street  scene.    A 


Nkw  Revolving  Cvlimiibi  Motok  r 

marked  feature  of  the  model  is  that  the 
tower  is  ornamented  on  its  four  sides 
with  real  clock  dials  which  show  the  cor- 
rect time.  The  work  is  a  faithful  repro- 
duction of  the  department  building,  even 
to  the  electric  light  poles.  The  east  and 
west  wings  are  surmounted  wjth  poles 
bearing  the  national  flag,  Mr.  Lipshitz 
is  said  to  have  spent  two  years  in  making 
the  model.    It  is  inclosed  in  a  glass  case. 


the  elimination  of  the  carburetor  and 
employment  of  injection  with  a  means 
for  absolutely  regulating  the  amount  of 
gasoline  injected  into  each  cylinder,  and 
insuring  that  all  cylinders  will  receive 
exactly  the  same  mixture.  This  also 
makes  it  possible  to  do  away  with  the 
inlet  valve,  and  employ  one  valve  for 
both  inlet  and  exhaust,  as  only  air   is 


NKW  REVOLVING  CYLINDER 

MOTOR  FOR  AEROPLANES 
CINCE  most  of  the  laurels  won  by 
*^  heavier  than  air  flyers  have  gone  to 
motors  of  the  revolving  cylinder  type,  a 
new  motor,  by  the  world's  first  builders  of 
that  type,  an  American  concern,  is  of 
especial  interest.  The  first  successful 
motor  of  this  type  was  constructed  in 
1898. 

The  most  interesting  improvement 
found  on  this  motor  and  perhaps  the  most 
important  advance  made  in  the  construc- 
tion of  aviation  motors  since  the  intro- 
duction of  the  revolving  cylinder  type,  is 
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drawn  in  by  the 
suction  stroke  of 
the  piston,  wliile 
the  gasoline  is 
sprayed  within  the 
cylinder  where  it  is 
mixed  with  the 
charge  of  air  be- 
fore compression. 
Having  but  one 
valve  in  the  head 
of  the  cylinder,  it 
can  be  made  amply 
large  to  insure  a 
full  charge  and  a  free  exhaust. 


A  Scheme  That  Makes  Deuvkbv  of  Mj 


gree    to    the    true 
centipedes. 

Secondly,  they 
are  not  only  harm- 
less, but  very  bene- 
ficial, inasmuch  as 
they  eat  coc It- 
roaches,  bedbugs, 
and  other  noxious 
insects.  They  are 
extremely  fragile, 
so  that  hardly  more 
than  a  touch  will 
break  them  to 
pieces.    If  cornered,  they  are  capable  of 


In  order  to  relieve  the  cam  controlling  inflicting  poisonous  bites,  but  this  is  a 

the  action  of  all   five  valves   from  the  thing  that  almost  never  happens. 

heavy   load   of   opening  a   large   valve  There  is  an  old  wives'  notion  to  the 

against   the   high  pressure   at   the  time  effect   that   these    queer   bugs   get   into 

-ixhaust   takes   place,   the   cylinders   are  people's  ears  and  make  trouble.     It  ha: 


provided  with  auxiliary  exhaust  ports, 
which  are  uncovered  by  the  piston  on  its 
downward  stroke.  No  check  valves  are 
required  over  these  auxiliary  ports,  as  on 
the  suction  stroke,  pure  air  and  not  a 
mixture  of  gas  is  drawn  in,  so  what  air 
is  drawn  in  through  the  auxiliary  ports 
on  the  suction  stroke  becomes  a  part  of 

the  explosive  mixture  in  the  cylinder,  and     i-i-ilitc     u  .  u    u  c  i 

being  a  constant  quantity  .iocs  not  affect     T".!,^,  "^IZ'TfJ^.^Z'^  \   "L,  ™! 


just  about  as  much  basis  in  fact  as  the 
idea  that  bats  are  liable  to  become  en- 
tangled in  women's  hair. 


QUICK  WAY  OF  DEUVERING 
MAIL 


the  operation  of  the  motor. 


MYRIAPOD  THE  HOUSEWIFE'S 
FRIEND 

'T'HE  average  housewife  has  a  particu- 
*  lar  horror  of  "centipedes,"  as  she 
calls  the  many-legged  insects  which  now 
and  then  make  their  appearance  in  odd 
corners  of  her  menage.  They  certainly 
do  have  a  weird  and  unpleasant  appear- 
ance. 

In  some  respects,  however,  she  is  mis- 
taken about  them.  To  begin  with,  they 
are  not  centi- 
pedes at  all, 
properly 
speaking.  En- 
tomologists 
call  them 
"myriapods," 
and  they  are 
not  even 
related  in  the 
slightest  de-     th«  hor«.iilp  look-     - 


THE  HOVSKWITE- 


and  simple  device  and  a  great  con- 
venience to  the  rural  mail  carrier.    The 
idea    was    taken    from    a   dining    room 
"dumb  waiter"  by  the  handy  man,  who 
utilized  the  stump  of  a  tree  and  a  wagon 
wheel.     The  top  of  the  stump  was  cut 
away   leaving  only   a   small   "spire"  to 
project  up  through  the  hub  of  the  wheel 
and  forming  a  pivot  for  the  same.    Mail 
boxes  were  mounted  on  the   wheel  by 
fastening  them  to  the  felloe  and  spokes. 
The  contrivance  revolves,  so  that  the  car- 
rier never  needs  to  leave  his  wagon  mak- 
ing but   one   stop  to  serve   14  patrons. 
The  photograph  was  made  in  New  Mar- 
ket, Clark  county,  Indiana,  a  small  vil- 
lage where  a 
post  office  had 
been  aban- 
doned   w  he  n 
rural    service 
began.   Oscar 
Harmon,  of 
Marysville, 
Ind.,     is    the 
mail  clerk  "oq 
" " '"  -■-"-■•    —     the  job," 


MAKING  SOUNDS  VISIBLE  f''?'"^  ^t  a  fixed  distance  by  means  of  a 

micrometric  screw ;  the  displacement  of 
ACHINES  which  have  been  em-  the  vibrating  piate  are  therefore  inde- 
pendent of  the  vibrations  of  the  frame 
and  depend  exclusively  on  the  voice. 
Besides,  contrary  to  the  usual  method, 
the  support  of  the 


M 

^'*  ployed  up  to  the  present  time  for  the 
graphic  reproduction  of  the  registrations 
of  the  phonograph,  require  a  great  deal 
of  time  and  care  in 
order  to  make  them 
perfectly  correct. 
The  task  of  the  op- 
erators, who  study 
the  analysis  and 
synthesis  of  the 
vowels,  has  been 
simplified  by  the 
invention  of  an  in- 
strument which 
rapidly  transforms 
into  amplified 
curves  the  impres- 
sions traced  on 
photc^raphic  cylin- 
ders. 

In  a  new  French 
method  there  is 
placed  beside  the 
cutting  sapphire  a 
blunt  sapphire 
which    holds    the 


WwELEss  Station  oi 
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vibrating  plate  re- 
mains fixed,  and  it 
is  the  cylinder 
which  moves. 

When  transform- 
ing the  phonograms 
into  curves  the 
frame  is  replaced 
by  a  metal  cork 
lever  of  which  the 
relation  of  the 
small  to  the  large 
branch  may  be 
varied.  This  lever 
remains  vertical, 
while  the  sapphire 
fixed  to  its  small 
branch  articulates 
on  it  tracing  the 
grooves.  On  a 
band  of  paper  cov- 
ered   with    black 
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smoke  measuring  2  inches  long  traces 
are  obtained.  During  the  trans- 
formation into  curves  the  wax  cylinder, 
moved  either  by  hand  or  by  motor,  turns 
much  more  slowly  than  at  the  time  of  the 
impression.  Tlie  result  is  that  the 
inertia  of  the  lever  makes  no  error  in  the 
reproduction. 


THE  SAMUELA  OP  TEXAS 

/^NE  of  the  oddities  of  the  vegetable 
^^  kingdom  is  the  Samuela,  or  Sierra 
Blanca  yucca  of  Southwestern  Texas.  In 
addition  to  the  oddity  of  its  appearance, 
it  is  peculiar  in  the  extreme  narrowness 
of  its  geographical  distribution. 

Botanically,  the  Sierra  Blanca  yucca 
is  related  to  the  arborescent  yucca  or 
Joshua  tree,  of  the  Mojave  desert,  and  to 
the  Spanish  bayonet  that  thrives  through- 
out "the  semi-arid  region  of  the  South- 
west. However,  in  appearailce  it  re- 
sembles neither.  It  grows  to  a  height  of 
from  10  to  20  feet,  usually  in  straight, 
columnar  form,  without  branches.  At 
the  top  are  a  great  number  of  smooth, 
tapering,  pointed,  dark-green  leaves.  As 
new  leaves  develop,  the  old  ones  die, 
shrivel,  become  brown,  and  turn  back 
along  the  trunk,  which  is  thus  sheathed 
in  a  thatch-like  covering  of  recurved 
leaves. 


BRIDGE  OP  WIRE  FENCING. 
Thii  unique  brldie  ms  conitrncted  by  ■  farmer  iD  Calboun  Couniy.  Michinn,  tor  tke  parpoie  of  traniportlDr 

the  milk  from  hi»  farm  Id  the  ipternrban  railroad.  By  ciOMing  thli  bridRc  he  reaibo  the  trolley  line  by  walkiDi  a  (cw 
rodi,  while  before  it  wai  built  11  wai  ncccisary  [or  him  to  drive  Ihr«  milea  to  accompliih  Ihc  same  iinri>o*e.  The  biid(« 
ii  >uip«ndBil  ten  rods  across  the  river  and  i>  ten  |pet  above  tbe  river  id  the  middle.  It  »  built  of  wovcD  wire  (encinf.  A 
nip  61  IcDcinK  covered  with  boards  Iotas  Ibc  bollom  of  the  bridge. 
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POWDERED  ALUM  ON  GLASS 

THE  frosting  of  glass  may  be  easily 
*  done  and  very  remarkable  effects 
may  be  secured  by  viewing  these  arti- 
ficial forms  under  a  microscope  by  the 
aid  of  a  polariscope.  It  was  a  favorite 
"Oh  my"  slide  of  the  old  time  amateur 
microscopist  and  many  a  collection  is 
now  adorned  by  these  beautiful  speci- 
mens of  the  microscopical  art.  The 
microscopists  in  their  magazines  vied 
with  one  another  in  their  efforts  to  add 
to  the  published  list  something  very  good 
that  they  had  discovered.  Each  user  of 
the  microscope  had  some  favorite  crystal 
for  the  excellence  of  which  he  was  ever 
ready  to  argue. 

But  not  all  of  these  are  beautiful  in 
themselves.  Many  need  the  aid  of  the 
polariscope  to  bring  out  the  beauty  of 
color  but  some  crystals  are  pleasing  even 
when  viewed  with  artificial  light  by  the 
unaided  eye.  Among  those  that  have 
been  found  the  most  satisfactory  are 
Epsom  salts,  tartaric  acid  and  alum.  Un- 


An  Italian  Curiositt— . 
No  karei  (tew  vitb  Ihia  cl 


Pear  Tree  Bearing  Seven 


New  Stvlh  Ca 


iL  L.OCK,  Used  Near  Hamburg. 
Germany. 


doubtedly  it  is  Epsom  salts  that  have  the 
greatest  popularity.  It  is  the  crystals  of 
this  salt  that  are  frequently  seen,  espe- 
cially on  bar-room  windows.  Some  men 
make  a  specialty  of  going  from  saloon  to 
saloon  to  decorate  the  windows  in  mid- 
summer, with  beautiful  frost-like  forms 


ating  a  motor  both  for  propelling  the 
car  and  operating  the  crane,  A  one  ton 
hoist  is  used  and  the  truck  has  a  pulling 
power  of  two  tons  so  that  a  train  of 
small  cars  loaded  with  material  may  he 
taken  in  tow  and  unloaded  by  the  crane 
at  any  desired  point. 

Rapid  operation   is  the  crane's  chief 
advantage.     In  recent  tests  300  castings 


that  make  the  saloon  especially  attractive     aggregating    65,000    pounds    were 


in  the  sweltering  days  of  July  and 
August.  The  common  custom  is  to  mix 
Epsom  salts  with  stale  beer.  It  is  sup- 
posed the  action  of  the  beer  forces  the 
crystals  to  adhere  closely  to  the  glass. 


BATTERY  TRUCK 
CRANE 

rOR  the  quick  handling  of 
*  material  about  a  shop  or 
in  unloading  cars  the  small 
electric  truck  crane  as 
shown  in  the  illustration 
has  been  designed  by  a  well 
known  electrical  manufac- 
turing concern,  and  fills  the 
place  that  the  great  shop 
cranes  can  not  fill  because 
of  the  comparatively  slow 
operation. 

The  car  upon  which  the 
crane  is  mounted  is  short 
and  easily  turned  in  small 
space  making  the  truck  es- 
pecially useful  in  running 
about  the  floor  of  the  shop 
where  material  and  ma- 
chines are  crowded  to- 
gether. 

The  storage'  battery 
mounted  upon  the  rear 
of  the  car  furnishes  the 
electric    current   for   oper- 


Babv  Rafplk  tN  Paris. 
The  manammort   of  a   found- 
ing   boapitar    with    tfae    con  Kill 


loaded  from  a  car  in  five  hours,  an  aver- 
age of  I  2/10  lifts  per  minute. 

On  another  occasion  sixty-four  800 
barrels  of  plumbago  were  loaded  by  the 
crane  in  25  minutes. 

In  the  stock  room  where 
heavy  material  must  be 
handled  the  crane  is  found 
very  useful.  In  a  test  made 
recently  a  number  of  boxes 
of  bar  iron  weighing  100 
pounds  each  were  to  be 
piled.  The  crane  piled  40 
of  these  boxes  in  one  hour. 
The  car  is  equipped  with 
wheels  24  inches  in  diame- 
ter and  having  a  5-inch 
face.  The  crane  arm  is  ad- 
justable to  various  heights 
and  can  be  supplied  in 
lengths  best  suited  for  the 
work  in  hand. 

The  battery  (ian  be 
charged  by  the  addition  of 
inexpensive  apparatus  to 
the  equipment  of  the  ordi- 
nary power  house  and"  the 
work  of  charging  attended 
to  at  night  by  the  watcli- 
man. 

This  device  is  one  of  the 
most  convenient  and'  'ex- 
pedient which  -  has  ever 
been  invented  for  such  a 
purpose. 


AUTOMATIC  NEWSPAPER  VENDER  AS   USED  IN  LOS  ANGELES.  CAL. 


THE  MECHANICAL  NEWSBOY 

"yHE  raucous  cry  of  the  train  boy  will 
*    soon  be  a  thing  of  the  past,  when  the 
automatic  newspaper  venders  come  into 
general  use.    They  are  now  in  operation 
on  the  great  interurban  electric  trolley 
system  centering  in  Los  Angeles,  Cali- 
fornia, and  are  a  recognized  success.    As 
the    photograph    shows,    the    automatic 
newsboy   has   a   large   stock,   five   local 
papers  and  one  weekly  being  carried,  and 
although  the  price  of  these  varies  from 
one  to  five  cents,  each  is  delivered  accu- 
rately for  its  own  price. 
A  couple  of  hundred  of 
these  machines  have  al- 
ready    been     installed, 
and   a   national   exten- 
sion of  the  system   is 
planned.       Not      only 
trains  but  hotels,  apart- 
ment houses  and  news 
stands,      drug      stores 
etc.    will    be    supplied 
with   the   new   device, 
which   should   pay   for 
itself     in     clerk     hire 


within  a  short  time.  In  the  photc^aph, 
a  customer  is  shown  receiving  a  paper, 
to  secure  which  he  had  dropped  a  nickel 
in  the  slot,  and  had  pressed  down  the 
lever.  The  invention  should  prove 
popular. 


LEAVES  UKE  SEEDS 

THESE  leaves  are  on  earth  in  a  pan 

*    and,  as  is  readily  seen,  the  edges  are 

sprouting.     From  this  characteristic  this 

plant — the  Byrophyllutn 

cakynum — derives    the 

name  of  "live  forever." 

The  leaves  are  dropped 

on  the  ground  by  the 

parent   plant   as   seeds 

with  most  plants  would 

be,  and  each  leaf  takes 

root  and  grows. 

One  of  the  leaves  has 
been  purposely  turned 
up  in  order  that  the 
root  lets  might  be 
shown. 


I        HOW  THE  AUTO  MARES  ITS 
MARK 

■yHIS  night  view  of  a  city  street  repre- 
*  sents  an  apparently  deserted  thor- 
oughfare with  a  tangle  of  wheel  tracks 
on  one  side.  In  reality  it  is  the  picture 
of  a  very  busy  street,  with  constantly 
passing  automobiles  and  street  cars.  The 
latter  left  the  broad  streak  of  light  across 
the  picture,  while  the  network  of  wheel 
marks — so  they  seem — is  a  record  of 
motor  cars  with  their  lights  in  pairs. 
Once  in  a  while  a  car  stopped,  leaving; 
two  little  dots  of  light,  and  then  pro- 
ceeded, forming  the  continuous  track. 
Cars  going  around  the  first  corner  arc 
also  shown.  One  of  them  carried  a  high 
RiruBLicAN  siHi-ucrtv  Abroad,  headlight,  such  as  the  police  patrol  car 

.he  ««iKt"of'*;tie"un»^^s?Me?EiiC.'v Vt"vi"Snt     uses.    Of  course  the  pedestrians  made  no 

surroundwi  by  his  mililary  lUacbc.  Bild  a  doien  or  Iwo       imprCSSion   OH  the  film,  and  the  VChlcICS 
auorled  lootmeD  and  other  lackers  In  sillc  ■toclnngi  and  r  ,  •.  i  j  i  i      .t. 

powdered  vrlm.    The  phalo  ia  an  eitrcmrl?  iDuchinB  ex-       gOmg  away  frOm  it  WOUld  leUVe  Only  the 

tSfiS  ?te  dipiom«""^i;iri.f"^  uiiiw^wtJ.!''  ""^     faint  record  of  the  tail  lights. 


THE  MEN  WHO  MAKE 
THE  MAGAZINE 


MISS  AGNES  C.  LAUT  is  not.  literally, 
one  of  "The  Men  Who  Make  the 
Magazine."  But  using  the  term  in  its  generic 
sense  to  include  the  whole  human  species, 
she  is  entitled  to  a  foremost  position  in  our 
list.     In  pursuit  of  material,  she  has  pene- 


FOKRIST    CrISSIV. 


trated  far  into  the  fur  country 

to  the  north,  accompanied  only 
by  Canadian  voyageurs. 
Equally  well  she  knows  the 
great  Southwest. 

DENE  BACHE,  making  his 
**  residence  in  the  city  o£ 
Washington,  is  directly  in 
touch  with  the  chiefs  of  the 
various  bureaus,  and  all  his 
articles  are,  therefore,  authen- 
tic and  from  first  hand. 

pORREST  CRISSEY  is  an 
*     exponent  of  opportunities, 
especially  of  farming  oppor- 
tunities.    From    his    country 
home,  an  hour's  ride  out  of  Chicago, 
he  sallies  forth — to  study  and  write 
about  conditions — east,  south,  and 
west. 


THE  MEN  WHO  MAKE  THE  MAGAZINE 

"'HARLES  DILLON,  is  head  of  the  de-         Mr.  Dillon  has  turned  his  energies  into  a 
■  partment  of  Industrial  Journalism,  at     department  of  collegiate  instruction  which 


the  Kansas  Agricultural  College.  Of  him- 
self he  writes  to  the  editors:  "I  do  two 
things :  work  in  the  garden  and  write  about 
it." 

He  does  both  of  these  things  with  equal 
vigor  and  enthusiasm. 


is  still  very  new.  It  seems  rather  remark- 
able that  so  important  a  iield  of  education 
should  have  been  so  long  neglected  as  has 
this. 

Mr.  Dillon  was  one  of  the  first  to  realize 

that  a  college  is  a  place  where  something 

Mr.  Dillon  realizes  the  tremendous  good     more  than  mere  culture  is  to  be  obtained. 


that  the  editor  of  the  country  weekly  news-     He  under- 


Dr.  F.  C.  Wauh. 
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GRABBING    THE   WEST'S    LIQUID    FUEL 

By 
WALTER    V.    WOEHLKE 

;n  so  busy  conserving  our  forests,  OUr 
iver,  our  Alaskan  coal  fields,  that  the 
il  area  of  the  West  has  been  staked 
by    allied    "prospectors,"    turned 
over  to  "developing"  companies  and 
the  eminent  domain  of  "this  liberty- 
ioving,  sovereign  people"  has  once 
more  in  another  direction  been  ex- 
ploited for  private  aggrandizement. 
Possession    of    any    mineral    claim 
rests  upon  the  discovery  of  mineral. 
No  rights  of  any  kind  are  acquired 
under  the  law  prior  to  such  discov- 
ery.   No  one  is  entitled  to  a  reward 
for  pointing  out  a  haystack  as  the 
s  of  a  lost  diamond.     California  oil 
>spectors"    squatted    upon    the    hay- 
at  is.  the  public  domain — did  nothing 
i  tribute  of  those  willing  to  search  for 
.  Woehlke  shows  in  this  strong  article 
gress  and  the  Department  of  the  In- 
ist  sigTially  failed  in  the  performance 

ist  powerful  articles  the  Technicai. 
inted.    It  is  the  June  leader. 
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WHAT  STEEL- DIVI- 


iDGB  Elbert  H.  Gabv.  Chairh 

OF  DjRECTORS  OF  THE  STEEL 


a  trifle  at  that  particular  time  to  the  iron 

According  to  a  government  estimate, 
the  total  "water"  in  the  capital  stock  of 
the  billion  dollar  trust  amounted,  all  told, 
to  about  $600,000,000— more  than  half  its 
total  issue  of  securities. 

During  the  nine  years  which  followed 
its  organization,  the  steel  trust  earned 
profits  of  more  than  a  billion  dollars. 

In  1910,  at  least  22,000  employees  of 
the  Steel  Trust  worked  tweive  hours  a 
day  for  seven  days  in  every  week. 

More  than  half  of  the  employees  of  the 
Steel  Trust  earned  in  1910  less  than  $617 
— or  about  $50  a  month. 

Twenty-one  per  cent,  of  the  employees 
of  the  Steel' Trust  earned  in  1910  less 
than  $549  a  year — or  about  $45  a  month, 

Mr.  Carnegie's  personal  share  of  the 
price  paid  for  the  Carnegie  Steel  Com- 
pany was  $207,000,000.  It  would  take 
an  ordinary  steel  workman,  working 
twelve  hours  a  day  and  seven  days  a 
week  and  earning  $600  a  year,  just  350.- 


THE  firm  of  J.  Pierpont  Morgan 
was  paid  $70,000,000  for  its 
services  in  organizing  the  bil- 
lion dollar  Steel  Trust — the 
United  States  Steel  Corpora- 
tion—in 1901. 

As  part  of  the  service  for  which  this 
incredible  sum  was  paid  the  Morgan  firm 
agreed  to  the  purchase  of  the  property  of 
.  the  Carnegie  Steel  Company  for  $420,- 
000,000— about  twice  the  amount  for 
which  Mr.  Carnegie  had  agreed  to  sell 
the  same  property  one  year  before.  And 
Mr.  Carnegie  has  never  ceased  regretting- 
that  he  was  too  modest  in  selling  his 
business  for  $420,000,000.  "I  was  a  fool 
to  sell  at  the  price,"  he  told  the  Stanley 
Steel  Committee  of  Congress  last  fall. 
"I  might  have  got  a  hundred  million 
more." 

No  doubt  Mr.  Carnegie  is  right.     A 
hundred  million  dollars,  more  or  less,  was 


DENDS  GOSTrs 


000  years  to  equal  the  Laird  of  Skibo's 
steel  fortune.  Ten  thousand  such  work- 
men would  toil  for  thirty  years  to  raise 
the  same  amount. 

These  figures  are  taken  from  various 
official  governmental  reports.'  The  fig- 
ures as  to  hours  of  labor  and  wages  are 
from  the  report  of  the  Federal  Bureau  of 
Labor,  made  in  1910,  and  cover  only  90,- 
000  of  the  more  than  200,000  total  em- 
ployees of  the  trust. 

This  report  says : 

Working  hours  were  reported  for  90,- 
564;  of  this  number  44,993  had  a  work- 
ing week  of  72  hours  or  over,  which  is, 
in  effect,  at  least  a  12-hour  day  for  six 
days  a  week.  Approximately  one-third 
of  all  the  employees  had  a  regular  work- 
ing week  of  more  than  72  hours,  which 
practically  means  some  work  on  Sunday. 
Over  22.000  had  a  working  week  of  84 
or  more  hours,  which  means  at  least  12 
hours  every  day  in  the  week,  including 
Sunday,    Approximately  three-fourths  of 


IS  Idle  to  Rail  at  Mobcan   .    . 
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all  the  employees  had  a  working  week  of 
over  60  hours ;  1 1  per  cent,  of  all  the  em- 
ployees had  a  working  week  of  just  60 
hours;  while  only  16  per  cent,  had  a 
working  week  of  less  than  60  hours. 

To  what  extent  are  the  payment  of 
$70,000,000  in  promoter's  profits  and  the 
issuance,  all  told,  of  $600,000,000  in 
"watered"  securities — on  all  of  which 
dividends  must  be  earned—responsible 
for  the  wage  policy  of  a  company  which 
pays  to  tens  of  thousands  of  its  em- 
ployees a  less  yearly  wage  than  will  buy 
the  actual  necessities  of  life  for  the  aver- 
age family? 

To  what  extent  are  these  facts  respon- 
sible for  making  a  twelve  hour  day — 
and,  to  a  considerable  extent,  a  seven 
day  week — necessary  to  the  successful 
operation  of  the  trust? 


HENKY  C.  FRICK.  A  DOMINATING  FIGURE  IN  THE  CORK  INDUSTRY. 

n  ihe  i:or»erter«. 

To    what    extent    are    the    Carnegie  men  to  lower  or  remove  the  tariff  on 

libraries  and  other  benefactions  actually  steel,  so  long  as  dividends  must  be  earned 

paid  for  by  men  who  work  twelve  hours  on  hundreds  of  millions  of  "water?" 
a  day  to  earn  $50  a  month  ?  In  the  steel  industry — alone  among  the 

To  what  extent  will   it  benefit  these  great  industries  of  the  United  States — is 
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there  absolutely  no  recognition  of  labor 
unions.  The  300,000  workmen  of  the 
steel  trust  are  entirely  without  union  or- 
ganization. 

The  present  situation  is  the  best  pos- 
sible illustration  of  the  work  of  the  most 
enlightened  and  most  powerful  capital- 
ists in  the  country  when  they  are  left  with 
a  free  hand  to  deal  exactly  as  they  please 
with  their  own  employees. 

Previous  to  1892,  the  year  of  the  great 
Homestead  strike,  iron  and  steel  workers 
were  pretty  thoroughly  organized  into 
unions.  When  that  strike  broke  out,  the 
majority  of  workmen — outside  of  the 
blast  furnace  men — did  no  work  on  Sun- 
day. While  the  twelve  hour  day  was 
most  nearly  general,  a  very  large  number 
of  men  worked  ten  hours  a  day  and  there 
were  hundreds  of  eight  hour  jobs. 

After  the  strike  of  1892  was  won  by 
the  Steel  mills,  more  and  more  of  the 
men  were  put  on  a  twelve  hour  basis. 
Gradually   the    remaining 


of  the  United  States  Steel  Corporation 
finally  destroyed. 

It  is  idle  and  worse  than  useless  to  rail 
at  Moi^an  and  Carnegie.  Almost  any 
one  of  their  most  violent  critics  would 
hail  with  yelps  of  delight  an  opportunity 
to  pick  fifty  or  a  hundred  million  dollars 
off  the  corporation  plum  tree.  Men  who 
know  Mr.  Morgan  declare  that  he  has  a 
high  sense  of  personal  honor.  The  little 
gray  Scot  has  become  benignity  personi- 
fied. They  simply  took  advantage  of 
conditions. 

Once  the  steel  trust  was  organized  and 
its  tidal  wave  of  securities  poured  into  the 
public  market  the  real  harm  was  done. 
What  follows  is  inevitable. 

Many  processes  in  iron  and  steel  mak- 
ing are  necessarily  continuous.  The  mills 
cannot  be  shut  down  at  the  end  of  ten 
hours  and  opened  again  the  next  morn- 
ing. They  must  be  operated — as  to  many 
departments — for   twenty-four  hours   in 


THE  BIG  HAMMER  GIVES  THE  BII.I.ET  ITS  SHAPE. 


250  TECHNICAL   WORLD   MAGAZINE 

each  day,  if  economy  and  organi; 

are  to  gain  the  largest  profits. 
Mills  running  twenty- four  hours 

day  may  be  manned  by  two  shifts, 

ing  twelve  hours  each,  or  by  three  ; 

working    eight    hours    each.     Will 

necessity    of    earning    dividends    c 

enormous  capitalization  always  bef 

them,  the  most  humane  managers  > 

be   understood   when   they   insist 

working  their  men  twelve,  rather  tl 

eight  hours  a  day. 

These  managers  themselves  feel 

the  stigma  which  attaches  to  them 

and  their  great  industry  when  the 

twelve  hour  day  is  made  continu- 
ous for  seven  days  in  a  week.     Nearly  Pouring  the  metal. 

two  years   ago,   W.    B.    Dickson,    First 

Vice- Pre  si  (lent  of  the  Steel  Corporation,     since  that  time,  the  steel  trust  and  many 

called  attention  to  this  reproach  and,  of  the  independent  companies  have  adopt- 
ed a  plan  which  is  intended 
to  give  every  workman  one 
day's  rest  out  of  each  week. 
The  twelve  hour  day, 
however,  remains  practical- 
ly universal  in  the  steel 
mills.  And,  year  by  year, 
as  the  "speeding  up"  proc- 
ess continues — the  process 
under  which  the  payment  of 
bonuses  for  "big  produc- 
tion" to  superintendents 
and  other  bosses,  the  work- 
men are  more  and  more  se- 
verely driven — the  strain  on 
the  rank  and  file  in  the  mills 
grows  constantly  greater. 

The  volume  on  "The 
Steel  Workers"  in  the  Pitts- 
burg Survey,  published  by 
the  Russell  Sage  Founda- 
tion, says: 

"It  is  not  entirely  due  to 
the  marvelous  ingenuity  of 
American  engineers  that 
steel  production  has  in- 
creased at  such  a  remark- 
able pace.  The  speed  of 
the  men  who  man  the  plants 
has  played  its  part.  De- 
vices to  develop  it,  possibly 
not  bad  in  themselves,  be- 
come, in  their  combination, 
when  there  is  no  restriction 
in  the  length  of  the  work- 

i.'KT, «~» •  H>nm  ■  •.  day    other    than    the    full 

Red-hot  Stbbl  Beam  Dkawn  Oot  to  a  Lenqth  of  Ninety  Febt.  round   of   the   clock   dial,   a 


schedule  of  overstrain ;  and  they  become,     the  men  to  balance  them  and  resist  en- 
when  there  is  no  common  organization  of     croachment,    a    system    of    exploitation. 
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.  .  .  The  result  of  it  all  is  a  system  of 
speeding,  unceasing  and  relentless,  sel- 
dom equalled  in  any  industry  at  any  time." 
According  to  the  same  acknowledged 
authority  the  Steel  Trust  employs  also 
regular  secret  service  men  whose  duty  it 
is  to  spy  on  the  workmen  and  to  report  to 
their  superiors  any  agitation  looking  to- 


wards the  formation  of 
ized  protests  against 
the  twelve  hour  day  or 
other  working  condi- 
tions. At  various 
times  also  successful 
attempts  have  been 
made,  under  direction 
of  the  central  office  in 
New  York,  to  dictate 
the  political  action  of 
the  workmen.  In 
May,  1908,  for  in- 
stance, the  Pittsburg 
Survey  reports  that 
the  superintendents  of 
the  Edgar  Thompson 
plant  at  Braddock, 
Pa.,  were  ordered  to 
line  up  the  men  in 
favor  of  the  Penrose 
candidates  for  the 
legislature,  the  point 
being  made  that 
the  first  duty  of 
the  men  was  to  the 
Steel  Corporation  and 
that  the  Corporation 
needed  Penrose  in  the 
United  States  Sen- 
ate. 


s  or  organ- 


But  it  must  not  be 
taken  for  granted  that 
the  managers  of  the  Steel-  Trust,  hav- 
ing the  power  entirely  in  their  own 
hands  and  not  at  all  hampered  by  the  fear 
of  strikes  or  labor  unions,  have  no  realiz- 
ing sense  of  their  duty  and  responsibility 
towards  the  men. 

Under  the  direction  of  Judge  Gary, 
Chairman  of  the  Board  of  Directors,  and 
his  subordinates,  many  broad-minded  and 
humane  policies  have  been  inaugurated. 
Committees  of  Safety  have  been  organ- 
ized to  develop  the  use  of  safety  appli- 
ances in  the  various  plants.  That  work 
of  any  kind  in  the  steel  mills  is  recog- 


V-'. B. Dickson.  Ftniir  VicrPrbsidkht  o? 

run  tJTEEI.  CORTO  RATION. 

Nvarly  two  years  ird  he  called  atlCDtion  to 
the  itifiniB  which  attaches  to  the  working  ol 


the  mills  of  the  Steel  Trust,  he  must  sign 
an  agreement  releasing  the  corporation 
from  liability  for  any  damage  to  his  per- 
son.   In  a  single  year  two  hundred  work- 
men have  been  killed  in  the  steel  industry 
in  the  mills  of  the  Pittsbui^  district  alone 
and  that  takes  no  account  of  the  other 
hundreds  more  or  less  seriously  and  per- 
manently injured.    But  in  this  whole  mat- 
ter of  affording  better 
protection  to  its  work- 
men, it  is  a  pleasure  to 
report  that  the  United 
States  Steel  Corpora- 
tion is  taking  an  ag- 
gressive and  enlight- 
ened interest. 

In    1903   the    Steel 
Coqxiration  instituted 
its     so-called     "profit 
sharing"   system,   un- 
der  which   shares   of 
the  preferred  stock  of 
the    corporation    are 
sold  to  workmen  on 
the    installment   plan. 
The   annual   offer  of 
stock  has  been  usually 
oversubscribed  by  the 
men.      The    stock    is 
paid  for  in  ten  month- 
ly installments,  which 
are  deducted  from  the 
wages     in      amounts 
fixed   in   advance   by 
the    subscribers.      In 
addition  to  the  regu- 
lar dividends,  paid  to 
all     holders     of     the 
stock,    the    men    are 
promised  that  if  they 
hold  the  stock  for  five  years  and  during 
that  time  "show  a  proper  interest  in  the 
welfare  and  progress  of  the  Company," 
they  will  be  paid  an  extra  dividend  of 
$5.00  and  to  such  of  them  as  "the  cor- 
poration shall  find  deserving  thereof"  a 
still  other  and  larger  gift  or  bonus. 

As  a  result  of  this  sorting  process,  the 
26,399  workmen  who  originally  sub- 
scribed for  stock  in  1903  dwindled  to 
5,409  when  the  first  extra  dividend  was 
paid  in  1908. 

The  feeling  is  general  among  the  work- 
men that  the  stock  selling  system,  with  its 


nized  as  dangerous  is  shown  by  the  fact     extra  payments,  at  the  will  of  the  Com- 
that  before  a  visitor  is  admitted  to  any  of     pany,   to   those   who   are   tractable   and 
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obedient,  is  intended  to  bring  the  intelli- 
gent and  thrifty  class  more  and   more 
under  the  complete  domination    of    the 
Company.     If   a   worker,   for   instance, 
should     protest     aeainst     the 
twelve  hour  day 
and     barbarous 
probable    thi 
would  not  be  < 
sidered   as   taki 
"a  proper  inter 
est  in  the  wel- 
fare and  prep- 
ress    of    the 
Company." 

In  all  its 
dealings  with 
the  men,  the 
company 
takes  the  po- 
sition of  a 
more  or  less 
kindly  and  pa- 
ternal despot. 

Looked  at  fro 
unprejudiced     ; 
the  spirit  amon^ 
000  men  who  work  for  the 
Steel   Trust  seems  to  be    '"  ""■  **^*  "' ' 
one  of  sullen  restraint  and 
ha  If- fearful,  half-angry  repression. 

"The  workingmen  of  Pittsburg  or  any 
other  American  community  could  not  be 
roused  over  night  to  the  point  of  serious, 
premeditated,  revolutionary  violence," 
says  the  Pittsburg  Survey,  "Agitation 
alone,  however  persistent,  could  never  ac- 
complish it;  but  if  the  treatment  that  the 
steel  companies  are  now  employing  to- 
ward their  workmen  be  indefinitely  pro- 
longed, it  will  be  hard  to  predict  the  ulti- 
mate action  of  the  workers.  Under  such 
circumstances,  if  there  should  ever  be  a 


violent  outbreak  of  any  sort,  the  Cor- 
poration officials  will  not  need  to  look  far 
for  the  cause.    Revolutions,  however,  do 
not   necessarily   involve   violence.     And 
throueh  either  the  trade  union 
3litical  movement 
through  some 
other   means, 
there   is   bound 
to  be  a  revolu- 
tion   ere   long 
that  shall  have 
as    its    goal, 
the    restora- 
t  i  o  n   of   de- 
mocracy    to 
the    Steel 
workers." 
That  the  of- 
f  i  c  i  a  1 s  of  the 
Steel   Trust   do 
not    view    the 
situation   with 
any  such  alarm, 
is  shown  by  the 
statement,    at- 
to   Judge   Gary, 
chairman  of  the  Board  of 
"  ""'■"''  ^"'"-    Directors  of  the  Corpora- 
tion : 
"The  treatment  accorded  by  our  Cor- 
poration to  its  employees  compares  favor- 
ably with  that  of  any  line  of  industry  in 
this  country  or  any  other  country  at  the 
present  time  or  any  period  in  the  history 
of  the  world." 

Between  the  two  views,  there  is  a  wide 
divergence  of  opinion.  They  can  never 
harmonize.  That  is  impossible  in  the 
very  nature  of  things.  It  would  seem  to 
be  the  duty  of  every  citizen  to  study  the 
facts  and  make  up  his  mind  which  is 
more  nearly  correct. 


TOWN    WHERE    TRUSTS    DON'T    RULE 

By 
CHARLES    DILLON 


IT  did  not  take  long  for  Sabetlia, 
Kansas,  to  build  its  own  public  utili- 
ties. While  the  newspapers  were 
printing  frosty  messages,  last  winter, 
about  weather  thirty  degrees  below 
zero,  coal  shortages,  and  shivering  fami- 
lies, this  little  town  of  2,100  inhabitants, 
in  Nemaha  county,  was  the  most  com- 
fortable place  in  the  state.  It  had  its 
own  pure  water  supply ;  it  owned  an  ex- 
cellent electric  light  plant;  it  had  a  per- 
fect system  of  sewage  disposal ;  and, 
more  important  than  all,  in  the  winter,  it 
had  a  municipal  steam  heating  outfit  that 
made  it  independent  of  everything  and 
everyone  on  the  frozen,  snow-covered 
earth  excepting,  only,  the  powers  that 
produced  the  fuel  oil  for  the  furnaces — 
and  it  had  a  good  supply  of 
that. 

Sabetha  had 
tions  to  fear. 
It  had  no  frar 
to  fight,  no  c( 
fear,  and  not 
within  its  peai 
This  doesn't  m' 
betha  has  an 
lawyers.      It  i 
that  a  man  in  tl 
would  starve  t 
— and  so  woulc 
police  judge,  ; 
necessary  part 
corporation,   if 
not    above    w; 
for  he  never 
holds   court. 
It   means, 
too,  that  Sa- 
betha    has 
been   wise 
enough    to 
profit  by  the 
mistakes    of 


George  Edward  Johnson. 
nhlch  baa  rIvcd  sucb  eicelleDI  ulisla 


other  towns  and  cities,  and,  in  view 
of  the  record  to  date,  it  must  have 
had  much  to  learn.  It  is,  without  a 
doubt,  the  one  town  on  the  American 
continent  so  self-satisfied  that  it  is  not 
particularly  interested  in  the  commission 
form  of  government,  although  some  of 
its  progressive  citizens  are  urging  this 
further  improvement,  while  admitting  it 
is  not  especially  needed.  It  is  in  a  class 
by  itself,  too,  in  that  it  has  fewer  than 
125  negative  votes  in  a  total  registration 
of  about  700  home-owners.  And  even 
this  timid  opposition  to  things  taxable  is 
weakening,  thawed  out,  and  warmed  into 
smiles  and  good  nature  by  the  grateful 
radiation  that  comforted  everyone  while 
the  outside  world  was  wrapped  in  gloom. 
But  there  are  no  ward  bosses  in 
'.  said  a  moment 


'as  an  engineer, 
'ho  did  not,  at 
his  life,  try  to 
a    way    to    use 
,  especially 
rned  that  only 
percent,  of  the 
ed  actually  did 
s  problem  stuck 
if   George   Ed- 
Sabetha's   city 
rs.    It  had  been 
ne.     He  didn't 
;  let  me  put  that 
:  but  he  learned 
v    to    use    the 
steam  he  cre- 
ate.d,  instead 
of  letting  it 
float   away 
into    the 
Kansas  sun- 
shine, and  he 
told  Sabetha 


TOWN  WHERE  TRUSTS  DON'T  RULE 


255 


what    to    do  and  how  to  do  it,  a  raw,  tract  for  fuel  oil  at  2A  cents  a  gallon. 

young  fellow  whose  chief  technical  train-  This   was   two  years  ago.     Citizens  of 

ing  had  been  gained  in  a  hurry-up  course  Sabetha  bought  $30,000  worth  of  those 

in  the  Armour  Technological  institute,  in  bonds,  and  if  the  law  had  not  required 

Oiicago,    While  some  others  in  the  pro-  that  the  whole  public  have  a  chance  at 


fession,  marooned  in  small  towns,  were 
content  to  draw  their  salaries,  Johnson, 
helped  by  a  wife — a  Chicago  girl — who 
was  a  graduate  civil  engineer,  figured  out 
the  way,  learned  the  lesson, 
and  gave  the  town  w 
few  towns  have,  in  i 
or  any  other  countrj 
municipal  heating  sys- 
tem that  heats. 

It   isn't   an   easy 
task  to  unravel  the 
municipal  business 
negotiations  of  the 
average   American 
city  or  town.  There 
is  always  so  much 
to  hide.     But  you 
can    see    the    books 
in  Sabetha.    They  an 
as  clean  as  the  drinki 
water.     They  show  ti 
the  town  began  its  "I 
lift  Movement,"  in  19^., 
when    it    spent    $19,000     thf  thebmoftfr— i 
for  a  lighting  plant.    To     ^^^,  ^^^_^^  I'^J^f,^ 

cover    this    indebtedness       and  n'turns  lo  the  he. 

the  town  issued  $10,000 

four  per  cent  bonds,  and  issued 


them  they  would  have  bought  the  entire 
issue,  the  bankers  say. 

Being  an  inland  town,  a  no-river  settle- 
ment, Sabetha  had  to  dig  for  its  water. 
Most   towns   would   have   bored 
lis  and  let  it  go  at  that. 
it  Sabetha's  wise  men 
did  more.     They  pes- 
tered the  state  board 
of  health   until   its 
experts    journeyed 
t©  its  borders,  and 
marked    the    best 
site  for  four  wells. 
The  site  chanced  to 
be    on    a    man's 
farm — all   the   land 
out  there  is  on  some 
one's   farm  —  so  Sa- 
etha  bought  the  two 
es  for  $1,000,  put  a 
II,  140  feet  deep,  steel- 
ed, at  each  of  the  four 
.....ners,    and    promptly 
Dfvick  ATTAc-Hi'n     planted  the  tract  to  al- 
nuKhT,  .pp,r«..>     ^^'f*-     ^•^'^  AlialU,  you 
iini  piani  is  water,     must   remember,    is   the 
golden  egg  of  Kansas. 
In  this  case  the  crops,   four  or  five  i 


per  cent  warrants  for  the  remainder,  to  number,  cut   from  the  town  farm,   pay 

be  paid  out  of  earnings.    The  bonds,  of  the  interest  on  the  investment.    And  the 

course,  were  paid  out  of  the  taxes,  at  that  electric  light  plant,  down  town,  does  the 

time  eight  mills  on  the  dollar.    Now_the  pumping. 

tax  rate  is  six  mills.  Sabetha  seemed,  by  this  time,  to  be 

When  a  town  of  2,000  population  gets  proceeding  rather  more  smoothly  on  its 

electric  lights  its  people,  ordinarily,  con-  municipal  career  than  observers  in  the 

sider  themselves  as  near  Heaven  as  any  near-by  towns  had  believed,  or.  in  some 

rural  inhabitant  has  an  every-day  right  instances,  hoped;  but  Engineer  Johnson 

to  be.     But  in  Sabetha's  case  this  im-  wasn't  quite  satisfied.    The  electric  light- 

provement  was  only  a  beginning.    True,  water  plant  was  not  doing  enough  work, 

it  dragged  along  for  seven  or  eight  years  and  the  town  needed  heat.    The  old  prob- 

ratherdiscouragingly  contented,  but  then  lem  about  steam  came  back.    It  worried 


came  the  demand,  one  day,  for  water, 
pure  water,  and  lots  of  it.  So  Sabetha, 
with  its  customary  unanimity  of  public 
opinion,  remarkably  infrequent  in  Ameri- 
can communities,  voted  some  more  bonds, 
$65,000  worth,  at  4}/i  per  cent.,  rebuilt  its 
light  plant,  put  in  oil-burning  apparatus, 
erected  a  storage  tank  for  oil,  a  tank  that 
holds  22,000  gallons,  constructed  a  smoke 
sUxk  that  cost  $1,400,  and  made  a  con- 


him  to  see  that  white  cloud  mounting. 
hour  after  hour,  into  the  blue.  A  big 
hospital  was  being  planned  for  the  town 
— on  the  lines  of  the  Mayo  brothers  at 
Rochester,  Minn. — and  there  was  talk  of 
heating  it  with  steam.  Why  not  do  this 
for  the  whole  town,  Johnson  demanded  ? 
He  knew,  now,  just  what  he  needed ;  a 
simple  little  attachment  for  the  radi- 
ators, a  little  attachment  with  a  big  name, 
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a  thermofier !  An  instrument  maliciously 
planned  to  defeat  Jack  Frost. 

Some  may  not  understand  the  hard 
times  Johnson  had  while  he  was  plan- 
ning this  improvement.  Many  of  the 
best  men  in  the  town  who  had  been  lead- 
ers in  public  improvements  had  to  "Call 
a  halt"  when  the  young  engineer  pro- 
posed to  send  steam  through  pipes  to 
radiators,  pass  it  through  this  thermofier 
arrangement,  and  return  it  to  the  plant 
as  water  to  be  reboiled  into  steam,  and 
again  sent  out,  again  and  again,  and 
some  more  yet,  and  all  for  a  price  below 
the  cost  of  coal.  They  were  public- 
spirited  citizens,  they  wanted  that  under- 
stood, but  there  was  a  limit,  and  when  it 
came  to  this  kind  of  a  scheme — well,  al- 
though residing  in  Kansas,  there  would 
still  be  a  demand  for  visible  proof. 

The  lowest  bid  Johnson  turned  up  in 
Chicago,  to  equip  his  town,  was  $9,500. 
And  that  was  rather  too  stiff.  The  doc- 
tor with  his  hospital  plans,  involving 
about  $75,000,  was  with  him,  and  to- 
gether they  searched  the  town.  It  must 
be  possible,  Johnson  argued, , for  a  town 
to  get  wholesale  prices  when  it  bought  in 
wholesale  lots.  He  got  his  cut  rates,  too, 
finally,  and  then  the  "Big  Business"  came 
around  with  a  lower  bid  and  Sabetha  got 
its  pipes  and  its  radiators  and  the  little 
contraptions  with  the  long  name.  When 
the  system  had  been  installed ;  the  labor 
of  digging  having  been  done  by  high 
school  boys  for  twenty-five  cents  an  hour ; 
Sabetha  had  spent  exactly  $4,922.  That 
included  the  vacuum  pumps.  Standard 
steam  pipe  was  used,  in  size  eight  inches 
at  the  plant,  reduced  to  seven  inches,  two 
or  three  blocks  away,  with  a  three-inch 
return  pipe  all  the  way.  To  serve  a 
consumer  a  two  inch  tap  pipe  was  used, 
with  one-inch  return  pipe. 

The  pipes  were  laid  in  a  conduit  which 
cost,  for  material  and  labor,  including 
the  digging  of  the  ditch,  at  25  cents  an 
hour,  $2  a  foot.  The  conduit  to  carry 
the  pipes  consisted  of  a  pine  box  of 
one-inch  stuff,  having  no  cover,  laid  in 
the  trench  on  top  of  four  inches  of  con- 
crete, at  the  bottom  of  which  was  put  a 
four-inch  tile  to  carry  off  any  seepage. 
The  main  steam  pipe  and  the  return  pipe 
were  laid  in  the  box  which  was  filled 
with  concrete.  Expansion  joints  care  for 
the  usual  pipe  activity,  and  under  the  con- 


duit a  roller  at  certain  intervals  disposes 
of  "creeping."  The  construction,  the 
engineer  believes,  could  be  done  some- 
what more  cheaply  after  the  first  trial, 
but  this  was  one  of  the  things  they 
learned  by  experience. 

Steam,  Mr.  Johnson  knew,  could  be 
produced,  alive,  for  nine  cents  a  square 
foot  of  radiation,  but  thermofiers  were 
needed,  and  money  for  development  was 
needed,  so  they  charged  25  cents.  He 
satisfied  himself,  too,  that  electricity 
could  be  produced  at  the  board  for  3j4 
cents  a  kilowatt  hour,  if  fuel  oil  were 
used.  One  gallon  of  this  oil  will  evapo- 
rate fourteen  pounds  of  water.  The 
steam  produced  is  sent  through  the  pipes 
at  one  pound  pressure,  usually,  but  it 
enters  the  vacuum  at  the  velocity  of  a 
cannonball,  and  when  it  condenses  in  the 
radiators  the  water  is  pulled  back  by  these 
vacuum  pumps  through  a  smaller  pipe 
lying  underneath.  The  pumps  are  dupli- 
cates having  6  by  8  steam  cylinders,  and 
12  by  8  water  cylinders.  Less  than  two 
per  cent,  of  the  steam  is  wasted  in  the 
process. 

Of  course  no  one  man,  "unaided  and 
alone,"  could  handle  a  deal  like  this, 
unite  all  the  opinions,  and  satisfy  every 
viewpoint.  Sabetha  has  a  finely  organ- 
ized Commercial  Club  which  holds  the 
people's  confidence — it  is  the  people,  for 
that  matter — ^and  a  city  council  which 
does  just  what  the  said  Commercial  Club 
thinks  is  right.  It  was  this  representa-. 
tive  body  that  carried  out  the  inside  rami- 
fications of  the  business  when  it  came  to 
equipping  the  stores  and  factories  and 
homes  with  radiators.  These  were  bought 
by  the  town  in  Chicago,  and  sold  to  the 
consumers  at  an  advance  just  high 
enough  to  pay  for  the  work  of  putting 
them  in.  Seven  blocks,  or,  rather,  three 
on  both  sides,  had  been  equipped  when 
the  extremely  cold  weather  came.  The 
rate  for  this  service  is  now  twenty-five 
cents  a  square  foot  of  radiation,  about 
75  per  cent,  the  cost  of  coal,  the  users  say, 
but  this  will  be  reduced  after  the  plant  is 
paid  for,  which  will  be  in  a  little  more 
than  two  years.  The  revenues  from 
steam  heating,  the  last  service  year,  will 
be  about  $2,000.  The  town  used,  last 
winter,  10,000  square  feet  of  radiation. 
As  the  surrounding  towns  are  arranging 
to  buy  electric  current  from  Sabetha  for 
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light  and  power,  more 
steam  will  be  generated, 
and  in  this  way  the  inevita- 
ble extensions  will  be  sup- 
plied those  who  need  steam 
heat. 

One  of  the  chief  joys  of 
Sabetha,  with  its  fuel  oil 
furnaces  and  its  steam  radi- 
ators, is  the  town's  cleanli- 
ness. It  has  no  coal  smoke. 
The  houses  are  bright,  the 
windows  shine.  One's  linen 
shows  no  marks  of  black. 
There  are  no  ashes  in  the 
alleys.  There  isn't  any  coal 
in  the  town,  except  in  the  t 
home  districts  where  the 
steam  pipes  have  not  been 
laid.  And  these  districts 
will  have  steam  next  win- 
ter. 

To  get  steam  into  the 
homes  of  Sabetha  the  prop- 
erty owners  must  pay  for 
the  mains  in  the  street.  By 
combining,  this  does  not 
create  an  excessive  ex- 
pense; about  $125  to  $140. 
The  rate  then  is  based  on 
the  price  of  coal,  and  what 
it  cost  to  heat  the  houses 
the  winter  previously.  This 
method  was  used  last  win- 
ter. For  instance,  the  Sa- 
betha National  Bank  had  a 
'rate  of  $57.  Its  coal  bill, 
in  the  winter  of  1910-1911 
was  $66.  It  had  more 
steam  heat,  last  winter,  than 
it  needed.  A  drug  store 
60  X  22,  with  16-foot  ceil- 
ing, paid  $41  for  its  radi- 
ation, last  winter.  It  cost 
$70  to  install  the  system. 
This  store  couldn't  be 
heated  with  furnace  for  less 
than  $75  a  winter.  An- 
other delightful  feature  is 
the  fact  that  if  you  don't 
use  steam  heat  in  Sabetha 
you  don't  have  to  pay  a  tax 
for  someone  else's  heat. 
The     tax     is    apportioned  Sabetha's  Elb 

among   the    users,    in    the 
shape  of  payment  for  services,  and  those 
earnings    take    up    the    city's    warrants 


a  Pifhufoii  Mu^ 


L  Hbatkd  kv  Centrai.  Plant. 


TIIC-LCCHT.  WaTIII.    A 


y  Steam -HuATiHa  Pumt. 


issued  to  pay  for  the  equipment. 

But  Sabetha  is  just  the  sort  of  town 
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to  demand  the  new  service  just  as  fast  as 
it  can  be  supplied.     It  is  a  motor  town. 
There  are  so  many  motors  in  use  that  a 
special   rate   was   made.     I   have  never 
seen    more    electrical    conveniences    in 
homes  anywhere.    They  are  found  in  the 
shops,  the  butcher  stalls,  planing  mills, 
garages,  grain  elevators,  and  in  homes ; 
they  are  used   for  passenger  elevators, 
feed  grinders,  washing  machines,  ironing, 
laundries,    and    dentists'    offices.     They 
seem  to  delight  in  putting  in  every  con- 
venience they  can  buy.    They  were  not. 
satisfied  until  they  had  spent  $26,500,  a 
few  years  ago,  to  install  septic  tanks  and 
sanitary  sewers,  a  system  large  enough 
for  a  town  four  times  as  big  as  Sabetha. 
Their  lateral  sewers  cost  them  $15,000 
more,  and  all  this  tax,  as 
the  books  show,  was  paid 
up  within  thirty  days,  ex- 
cept $3,022.12— the  treas- 
urer insisted  upon  having 
the     exact     amount     re- 
ported. 

And  how  about  paving? 
Sabetha  will  have  paved 
streets,  thank  you,  after  a 
while.  It  prefers,  right 
now,  to  let"  the  steam  plant 
pay  for  itself,  as  the  light 
and  water  plant  has  done. 
It  would  like,  too,  to  have 
a  fund — a  paving  fund, 
but  it  does  not  care  to  put 
down  a  foot  of  asphalt 
until  all  the  wires  are 
underground.  Think  of 
that  in  a  town  of  2,100! 
You  couldn't  string  a  line 
of  poles  in  Sabetha  today 
for  love  or  money.  All 
wires  must  go  under. 
There's  the  "White  Way," 
for  instance,  on  the  princi- 
pal street.  The  ornamen- 
tal poles,  with  three  or 
four  globes,  have  been  or- 
dered for  seven  blocks  of 
business  property,  and  ev- 
ery foot  of  the  wire  will 
go  under  ground.  This 
improvement  will  cost 
every  business  man  $8,33 
as  an  installation  charge. 
After    that,    presumably,  water  and 

the    rate    will    be    "slid-  This  unk  sm 


ing"  like  the  others,  for  everyone  in  Sa- 
betha pays  according  to  his  consumption^ 
with  a  liberal  discount  above  certain 
amounts.  The  ice  plant  uses  $400  worth 
of  current  a  month  with  a  four-cent  rate. 
Twelve  cents  a  kilowatt  hour  is  the  basis 
for  this  charge. 

It  is  due  Sabetha  at  this  point  to  draw 
attention   to   the   fact   that   it   is   not   a 
Socialistic    town,    a    conaperative    com- 
munity or  a  union  of  any  sort.     It  is  a 
town    almost    without    politics.    Indeed 
there  are  no  parties  when  the  welfare  of 
Sabetha  is  concerned.    These  distinctions 
are  reserved  for  state  and  national  dis- 
turbances and  newspaper  polls.     There 
are  two  tickets  in  the  field  when  the  town 
has  an  election ;  Citizens'  and  Municipal. 
although  both,  bless  their 
hearts,    are   working    for 
Sabetha,     The  only  con- 
test appears  to  be  to  see 
v/hich    side   can    get   the 
candidates   first.      A  city 
official     in     Sabetha     has 
precious  little  to  do,  any- 
way.     The    people    don't 
leave  him  many  of  his  pre- 
rogatives.     When    some- 
thing turns  up  that  would 
look  good  there  they  call  a 
meeting  of  the  Commer- 
cial Club  and  talk  it  over, 
and  that's  all  there  is  to  it, 
so  far  as  Mr,  City  Official 
is  concerned.    It  would  be 
hard  to  imagine  a  happier 
family,  municipally  speak- 
ing.   And  not  a  lawyer  in 
the  town, 

Sabetha,  however,  does 
not  exactly  attribute  its 
prosperity,  its  freedom 
from  discord  to  the  ab- 
sence of  members  of  the 
legal  fraternity.  No,  it 
does  not  so  indi scrim inat- 
ingly  jumble  its  causes  and 
its  effects.  It  thoroughly 
understands  that  the  lack 
of  lawyers  alone  does  not 
make  for  harmony.  When 
the  good  citizens  of  Sa- 
betha— if  that  day  should 
ever  come — grow  fractious 
^  and  quarrelsome,  lawyers 

ii?«^thc°wm.'  may  follow. 


the  invij 
detect: 

By    c.    F.    CA 

*«^  V  ^  HAT  instrument  should 

I  be  at  Scotland  Yard. 

I  It  would  be  the  greate: 

I  detective    of    them    all 

M.         exclaimed  King  Edwar 
VII  after  witnessing  a  demonstratic 
of  the  dictograph  at  Buckingham  Pa 
ace  on  June  25,  1907.    At  least,  so  tl 
story  runs;  and  it  is  such  a  good  s 
that  to  raise  any  question  about  its 
thenticity  would  be  a  burning  shame. 
If  the  manufacturers  of  the  dictog: 
had  employed  a  press  agent  their  p 
uct  might  long  ago  have  occupied   — 
center  of  the  stage  on  the  strength  of 
such  marked  evidence  of  royal  approval. 
Instead   of   being   given   the  benefit   of 
such  aid  the  dictograph  was  left  to  dub 
along  the  best  way  it  could  until  it  be- 
came mixed  up  in  a  sordid  graft  scandal 
in  Ohio  before  it  achieved  the  distinction 
of  a  place  on  the  first  pages  of  the  news- 
papers. 

On  that  historic  occasion  at  Columbus, 
Ohio,  the  dictt^raph  was  hidden  under  a 
sofa,  with  an  industrious  stenographer 
at  the  other  end  of  the  wire,  while  De- 
tective Harrison  dickered  with  members 
of  the  legislature  and  paid  them  marked 
bills  for  their  support  of  an  insurance 
measure  in  which  he  pretended  to  be  in- 
terested. Sergeant -at -Arms  Rodney  J. 
Diegle  was  more  cautious  than  the  others, 
for  he  looked  into  the  closet,  behind  the 
furniture  and  even  under  the  sofa  before 
he  would  consent  to  talk  business  with 
the  detective.  But  Rodney  did  not  see 
the  dictograph  under  the  sofa,  or  if  he  did 
he  did  not  grasp  its  significance.  Be- 
cause of  this  lack  of  perception  he  is  now 
serving  a  term  of  three  years  in  the  peni- 
tentiary. At  his  trial  the  competence  of 
the  dictograph  as  a  legal  witness  was  es- 
tablished; for  M.  Turner,  the  president 
of  the  company  that  manufactures  it,  ap- 
peared and  demonstrated  for  the  benefit 
of  the  judge  and  the  jury,  not  only  that 
the  instrument  would  receive  and  con- 


vey ordinary  conversation,  but  that  it 
would  also  reproduce  the  tones  of  the 
speakers'  voices  so  faithfully  that  the 
listener  at  the  other  end  of  the  wire  could 
infallibly  identify  each  voice. 

When  the  exact  truth  is  known  about 
the  trial  of  the  Los  Angeles  dynamiters, 
if  it  ever  is  known  to  the  public,  it  will 
be  found  that  the  plea  of  guilty  was 
probably  brought  about  largely  by  the 
little  dictograph.  The  same  little  instru- 
ment also  caused  the  arrest  of  Mayor 
Thomas  E.  Knotts,  of  Gary,  Ind.,  on  the 
charge  of  soliciting  and  accepting  a  bribe 
of  $5,000  for  his  approval  of  a  public 
service  ordinance.  It  performed  a  simi- 
lar service  in  a  little  affair  in  Salt  Lake 
City  in  which  the  head  of  a  brokerage 
house  and  three  others  were  involved,  to 
their  subsequent  sorrow,  in  a  wire  tap- 
ping scheme.  Also  the  dictograph  did 
some  effective  work  in  the  election  frauds 
at  Louisville,  Kentucky. 

Two  Italians  were  recently  arrested  in 
Pennsylvania  for  the  murder  of  a  pay- 
master. Although  morally  certain  that 
they  had  the  right  men  the  detectives 
lacked  the  necessary  legal  evidence  to 
secure  a  conviction.  A  hurry  call  for  a 
dictograph  was  turned  in,  then  the  two 
suspects  were  placed  together  in  a  cell 
in  which  the  instrument  was  concealed. 
Their  lawyer,  suspecting  the  very  trap 
that  was  laid,  warned  his  clients  against 
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it.  To  be  on  the  safe  side  he  told  them 
not  to  speak  at  all.  For  nine  days  and 
nights  the  jailers  listened,  but  not  one 
word  did  the  prisoners  utter.  The 
silence  becoming  intolerable  at  last,  they 
began  discussing  their  crime  on  the  tenth 
night  in  tones  meant  to  be  too  low  to 
reach  the  ear  of  the  mysterious  eaves- 
dropper. They  did  not  stop  until  they 
had  sealed  their  own  death  warrants. 

Some  time  ago  the  Illinois  Central 
Railroad  management  became  convinced 
that  it  was  the  victim  of  an  extensive 
swindle  in  the  matter  of  car  repairs.  The 
road's  own  secret  service  operators  were 
ordered  to  investigate,  but  they  could  find 
out  nothing.  Then  an  outside  detective 
agency  was  called  in  which  proved  to  be 
equally  helpless.  When  the  case  was 
referred  to  a  second  outside  agency  its 
operative  concealed  a  dictograph  in  his 
room  at  a  hotel  with  the  receiver  in  an 
adjoining  room.  Summoning  two  of  the 
suspected  men  to  his  room  he  said  just 
enough  to  create  the  impression  that  he 
could  tell  a  great  deal  about  car  repair 
graft  if  he  wanted  to,  then  excused  him- 
self and  went  out.  He  hurried  into  the 
next  room  where  he  picked  up  the  re- 
ceiver of  the  dictograph  and  listened. 

"What  do  you  think  he  knows  ?"  asked 
one  of  his  callers. 

"Oh,  he  doesn't  know  anything." 

'He  is  on  to  something,  all  right." 

'Don't  you  believe  it.  Let  me  talk  to 
him  and  I'll  fix  things  up." 

Thereupon  ensued  a  discussion  of  the 
story  to  be  told.  In  ten  minutes  the  dicto- 
graph had  accomplished  something  that 
had  baffled  the  shrewdest  detectives  in  the 
country  for  ten  months;  for  when  the 
amiable  host  returned  he  knew  enough 
about  the  affair  to  warrant  the  arrest  of 
three  or  four  prominent  officers  and  for- 
mer officers  of  the  railroad  in  question. 
At  the  preliminary  hearing  a  con- 
spiracy was  uncovered  which  involved 
a  number  of  railroad  employes  ranging 
all  the  way  from  yard  men  to  a  vice- 
president.  The  gang  had  plundered  the 
company  of  at  least  a  million  and  a  half 
of  dollars.  Had  it  not  been  for  the  dicto- 
graph the  gang  might  still  be  operating. 

An  officer  of  one  of  the  largest  cor- 
porations in  the  country  became  con- 
vinced that  a  conspiracy  was  on  foot 
among  a  clique  of  directors  to  give  him 
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the  thirty-second  degree  in  high  finance ; 
or,  as  the  process  was  formerly  known, 
to  freeze  him  out.  So  the  officer,  who 
was  also  a  heavy  stockholder,  decided  to 
employ  a  dictograph  to  defend  himself. 
The  conspirators  were  in  the  habit  of 
meeting  in  a  large  room  purposely  left 
as  bare  as  possible.  There  was  not  a 
picture  on  the  wall,  no  closets  and  no  fur- 
niture except  a  plain  table  and  some 
plain  chairs.  Although  the  dictograph 
is  a  very  unobtrusive  instrument,  there 
seemed  to  be  absolutely  no  place  to  con- 
ceal it.  But  a  more  careful  search  dis- 
closed a  hollow  ornamental  brass  globe 
on  the  chandelier  over  the  table.  The 
transmitter  was  placed  in  this  globe,  the 
wires  were  run  up  through  the  gas  pipe, 
then  down  to  the  desk  of  the  intended 
victim  where  the  receiver  was  concealed 
in  a  drawer.  Thereafter  the  victim  was 
able  to  hear  every  word  of  the  plots  laid 
against  him.  Under  these  circumstances 
he  was  able  to  thwart  the  conspiracy  and 
to  save  his  money. 

The  dictograph  or  acousticon,  is  noth- 
ing more  nor  less  than  a  hypersensitive 
telephone.  When  used  by  the  deaf  a 
vulcanized  rubber  transmitter  is  pinned 
on  the  clothing  or  even  hidden  beneath 
it,  with  wires  leading  to  a  light  watch- 
case  receiver  and  a  dry  cell  battery  so 
small  it  can  be  readily  carried  in  the  vest 
pocket.  This  constitutes  an  outfit  that 
enables  the  wearer,  however  deaf,  to  hear 
ordinary  conversation.  It  was  long  ago 
adapted  for  use  in  churches  by  placing  a 
battery  of  transmitters  on  the  pulpit  with 
wires  running  to  certain  of  the  pews 
where  members  of  the  congregation  who 
were  hard  of  hearing  could  place  the 
receivers  to  their  ears  and  so  hear  every 
word  of  the  sermon  as  well  as  their  more 
fortunate  neighbors.  Today  twenty 
thousand  deaf  persons  are  listening 
through  the  acousticon  to  church  serv- 
ices. 

H.  G.  Spaulding,  who  had  charge  of 
the  acousticon  exhibit  at  the  Louisiana 
Purchase  Exposition,  was  the  first  to 
suggest  the  use  of  the  instrument  in  jails 
as  a  perpetual  eavesdropper  to  listen  to 
the  incriminating  words  of  suspects. 
Three  years  later  the  acousticon  was 
adapted  for  use  as  an  office  telephone  and 
rechristened  the  dictograph.  It  had  a 
transmitter  so  sensitive  and  a  receiver  so 
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loud  that  it  was  not  necessary  to  talk 
directly  into  the  former  or  hold  the  latter 
to  the  ear,  though  a  switch  is  provided 
for  using  a  receiver  as  in  an  ordinary 
telephone  whenever  it  is  desired  to  keep 
communication  secret.  After  pressing  a 
call  button  the  user  of  the  dictc^raph  can 
lean  back  in  his  chair,  turn  his  back  to  the 
instrument  or  get  up  and  walk  around  the 
room,  dictating  all  the  time  to  a  stenog- 
rapher in  a  distant  room  or  carrying  on  a 
conversation  with  a  party  a  block  or  a 
mile  distant.  Its  use  has  by  no  means 
been  confined  to  dictation,  for  it  has 
proved  to  be  a  handy  means  of  intercom- 
munication in  oflices,  factories  and  else- 
where. 

The  dictc^raph  is  uncannily  acute.  One 
may  stand  eight  feet  away  from  it  and 
whisper,  yet  the  words  will  be  distinctly 
heard  by  the  listener  at  the  other  end  of 
the  wire.     Nor  can    it    be    muffled.     I 


pressed  a  folded  coat  against  the  trans- 
mitter, leaned  against  the  coat,  then 
talked  in  an  ordinary  tone  to  a  party  in  a 
distant  room  on  another  floor  upon  unex- 
pected subjects.  Even  that  did  not  fool 
the  dictagraph,  for  the  answers  returned 
showed  that  every  word  was  understood. 
After  all  these  various  uses  of  the  dic- 
tograph had  been  developed  and  not  until 
then,  was  a  special  form  of  apparatus  de- 
vised for  detective  work.  The  complete 
outfit  is  so  small  that  it  can  be  slipped 
into  a  coat  pocket  without  making  a 
bulk  that  would  attract  attention.  The 
sound  collector  is  a  disk  of  hard  rubber 
three  inches  in  diameter  which  may  be 
concealed  behind  the  wall  paper,  beneath 
a  rug,  in  the  furniture,  back  of  a  picture 
or  anywhere  else.  So  long  as  the  parties 
to  a  conversation  do  not  wander  too  far 
from  it  every  word  they  utter  may  be 
heard  by  a  distant  listener.    Whispering 
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is    of    no    avail, 
sounds  become  distii 

The  first  impress 
of  the  dictograph 
amazement  that  an 
strument  so  exceed! 
ly  sensitive  could 
made.  But  after  all 
dictc^aph  is  not 
wonderful  as  the  1 
that  it  should  have 
mained  so  long  un 
lized.  Away  back 
1878,  when  the  inver 
of  the  acousticon  i 
nineteen  years  old, 
E,  Hughes,  an  Engli 
man  who  became  a  p 
fessor  in  the  colleg* 
Bardstown,  Ky.,  the 
ventor  of  the  print 
telegraph  that  bears 
name,  produced  an 
cestor  of  the  acousti 
so  sensitive  that  it 
tually  rendered  aud 
the  footfalls  of  a  fly 

This  was  two  y« 
after  Alexander  C 
ham  Bell  had  ast 
ished  the  world  by 
exhibiting  the  first 
telephone  at  the 
Centennial  Expo-  — 

sition  at  Philadelphia.  *  S'ntfki 
Scientists  everywhere 
were  deeply  interested 
in  the  marvelous  instrument  and  a  great 
many  of  them  were  trying  to  supply  the 
improvements  it  so  sadly  needed.  In  the 
course  of  his  experiments  Professor 
Hughes  attached  a  tenpenny  nail  to 
each  of  the  two  wires  leading  from  a  re- 
ceiver, then  placing  the  two  nails  side  by 
side  laid  a  third  nail  across  the  first  two. 
The  loose  metallic  contact  thus  provided 
so  improved  the  sound  conducting  prop- 
erties of  the  crude  telephone  that  Hughes 
began  a  systematic  development  of  his 
discovery. 

Carbon  being  unoxidizable  and  unalter- 
able in  air,  may  be  relied  upon  to  produce 
unvarying  results.  It  also  possesses  to  a 
marked  degree  the  power  of  absorbing 
and  condensing  the  air  in  its  substance. 
While  the  resistance  of  metals  to  an  elec- 
tric current  increases  with  higher  tem- 


peratures, that  of  car- 
bon decreases.  These 
qualities  seemed  to  ren- 
der carbon  the  ideal 
substance  for  further 
experiments ;  so  Pro- 
fessor Hughes  sharp- 
ened both  ends  of  a 
pencil  of  carbon,  then 
placed  the  points  in  de- 
pressions in  blocks  of 
carbon  fastened  to  a 
wooden  sounding  board 
mounted  on  an  insu- 
lated base  and  connect- 
ed with  a  battery  cell, 
and  a  telephone.  With 
this  crude  apparatus  he 
was  enabled  to  hear 
flies  walking  and  many 
other  sounds  never  be- 
fore audible.  Because 
this  apparatus  did  for 
the  sense  of  hearing 
what  the  microscope 
does  for  vision  Profes- 
sor Hughes  called  his 
invention  the  "micro- 
phone." In  an  article 
published  in  the  Eng- 
lish Mechanic  June  21, 
1878,  the  suggestion 
was  made  that  in  time 
of  war  the  microphone 
Zthout*^"  could  be  used  to  detect 
the  approach  of  an 
enemy  when  several 
miles  distant,  and  that  it  might  even  de- 
termine whether  infantry,  cavalry  or  ar- 
tillery was  marching.  Many  other 
strange  uses  were  suggested  for  the  in- 
strument, including  the  detection  of  sub- 
terranean noises  which  generally  precede 
volcanic  eruptions  and  earthquakes.  As 
a  matter  of  fact  the  dictograph  actually 
was  used  by  Prof,  Frank  Perret,  of  Bos- 
ton, on  Mount  Vesuvius  in  predicting  the 
earthquake  that  destroyed  Messina  a 
couple  of  years  ago. 

In  due  time  Hutchison,  who  has  a 
long  list  of  inventions  to  his  credit,  one 
of  which  you  probably  will  hear  the  next 
time  you  fail  to  step  lively  in  getting  out 
of  the  way  of  an  automobile,  became 
chief  engineer  for,  and  personal  repre- 
sentative of,  Thomas  A.  Edison.  In  fact 
Edison  narrowly  escaped  inventing  the 


acousticon  when  he  was  ex- 
perimenting with  his  car- 
bon transmitter  in  the  early 
days  of  the  telephone. 
Upon  the  advice  of  the  vet- 
eran his  chief  engineer  has  ''^" 
j  ust  brought  out  a  new  form 
of  dictograph.     This  is  incredibly  sensi- 


enable    a    deaf    person    to 

hear  conversation  will  not 

allow     him     to     listen     to 

THE  LrrTLK  In-       """sic     with    pleasure,     or 

IT  Has  Hklped        vice    versa.     Nor     will     it 

nvGraftrrs.         convey  a  shout,  though  it 

will     render     distinct     the 

softest    whisper.      In    fact    this    instru- 


tive.  Even  a  low  tone  is  so  magnified  nient  has  the  peculiar  faculty  of  magnify- 
that  it  becomes  painful  to  a  normal  ear.  ing  consonants,  particularly  the  aspirates. 
By  means  of  a  switch  the  instrument  can  more  than  it  does  the  vowel  sounds, 
be  adjusted  to  catch  loud  or  soft  which  is  Just  what  a  deaf  person  wants, 
sounds  or  to  listen  to  music ;  for  it  is  a  The  same  virtue  is  as  useful  to  those  of 
peculiar  fact  that  an  instrument  that  will  normal  hearing  in  ordinary  telephoning. 


ROALD   AMI-M3SEN,  DISCOVKKKk 

II-  THE  SOUTH  POLE. 

d  Norwrsian  I'lplonr  uniutlcd  his  counlry 
w  known  >•  King  Hukon  L-od-tb*  Kmlfae 

Hag  on  a  vast  pUleau,  lOJOO 
ra.0M  point  ofth.  crib. 

Jiuugii  Muuy  ui   iiyuiciuiii.;  ciigiiicci- 
When  the  plant  was  bought  by  the 
city  in  1902  he  was  appointed  superin- 


GAVE  UP  ART  CAREER  FOR  HIS  RACE 

THIRTY-EIGHT  years  ago  a  frail-  inon  shrubs  and  plants  about  Macon 
*  looking  Negro  lad,  an  ex-slave,  en-  County,  Alabama,  where  Tuskegee  In- 
tered  Ames  College,  Iowa,  to  specialize  stitute  is  located,  and  with  the  soil  and 
in  agricultural   <;ripnrp.       Th**  pvcite-  it*;  various  uses. 
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SIX 
FARM 
LADS 


WHO 
MADE 
GOOD 


IF  you  should  hunt  the  country  over  you  First,  the  farm  to  bring  them  up  on — 
*  would  hardly  find  a  more  remarkable  only  eighty-eight  acres.  Second,  their 
family  than  the  six  Price  brothers  and  one     father,  Thomas  David  Price.     If  he  had 


of  the  remarkable  things  about  them  is 

that  they   were  brought   up  on  a  Utile 

eighty-eight  acre  farm  in  Ohio. 
Here  are  the  six :    Ira  M.  Price, 

Ph.  D.,  LL.  D.,  the  oldest    " 

sor  of  Semitic  languages  i 

the  University  of  Chicago 

S.  Eber  Price,  President  c 

Ottawa   University  at  Ol 

taw  a,    Kansas ;    Enoch    | 

Price,  practicing  law  in  Ch; 

cago;  Milo  B.Price,  Ph.  D 

Principal  of  Pillsbury  .-^cat 

emy,     Owatonna,     Minn. 

Rev.  Orlo  J.  Price,  Ph. 

D.,  pastor  of  the  First    a 

Baptist    Church,    Lan-   ( 

sing,  Michigan ;  Homer 

C.  Price,  Dean  of  the  Ag- 
ricultural department, 

Ohio  State  University. 
These  are  the  six  living 

brothers.      Mark     E.,     a 

farmer,  died  three  years  Thi 

ago,  and  Asa  E,  died  in 

his  freshman  year  at  Denison  University. 

Eight  boys  in  all,  no  girls;  all  the  boys 

college  trained,  five  of  them  graduates 

of  Denison  University,  two  of  them  from 

the  state  University,  three  of  them  with  the 

doctor's  degree  from  Leipsig  University 

in  Germany — such  is  the  record. 

That  eighty-eight 

^_^^^__^      acre   farm   will  be 

^2p^^       found  to  have  had 

l__  _  J        no  little  to  do  with 

y^*^        tlie  success  of  these 

jt^^        men.      When    you 

^^^  dig    down    and 

^t  search  for  reasons, 

r  you  will  find  those 

**  "J"       '      reasons  growing  in 

■   Bber.  two    branches.  enoch. 


had  a  big  plantation  of  a  thousand  acres  on 

which  the  boys  needed  only  to  scratch 

and  not  to  dig  and  help  their  father  make 

a   living  for    the    family,   thereby 

living  for  themselves,  they 

ight    not    have    achieved 

ich  success. 

The  proximity  of  Deni- 
n  University  enabled  Mr. 
rice  to  keep  up  the  habit 
work,  in  his  boys,  as  well 
■  to  gratify  his  desire  to 
ve  them  an  education.  Go 
f   to   college    and    spend 
their  patrimony?     Not 
exactly.    When  Ira,  the 
oldest,  started,  he 
walked,  the  first  year, 
back    and    forth    each 
day.    The  second  year, 
he  rode  horseback.  The 
third  year,  having  kept 
his  constitution   up   to 
(OTHER.  standard,  he  boarded  at 

the  school  and  got  down 
to  business  in  a  still  more  thorough  way. 
The  rest  of  the  eight  boys  followed  the 
same  schedule,  walked  one  year,  rode  one 
year,  boarded  the  remaining  years.  Ira 
is  now  fifty-five  years  old.  Homer  thirty- 
six.  That  shows  how  long  the  Price 
procession  was  in  passing  through 
college. 

It  is  quite  possi-  

ble,  that  those 
Saturdays  on  the 
farm  heightened 
the  respect  of  those 
young  men  for  the 
professional  life 
and  tightened  their 
grip  on  the  ambition 
for  that  life. 


HARNESSING     THE     "BIG    MUDDY" 

By 
ARTHUR    CHAPMAN 


WHEN  it  was  decided  to  re- 
claim lands  in  the  vicinity 
of  the  towns  of  Williston 
and  Buford,  North  Da- 
kota, with  water  pumped 
from  the  Missouri  river,  it  was  discov- 
ered that  a  situation  confronted  the  engi- 
neers such  as  they  had  never  before  ex- 


perienced. How  to  get  water  from  the 
uncontrollable  "Big  Muddy"  to  the  high 
bench  lands  embraced  in  the  irrigation 
project,  was  a  problem  of  sufficient  mag- 
nitude to  stagger  anybody  but  an  Ameri- 
can construction  engineer. 

The    Missouri    has    always   been    re- 
garded as  the  wildest  and  most  unman- 
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ageable  of  American  streams.  Nowhere 
is  it  more  erratic  than  in  the  vicinity  of 
the  WiUiston  and  Bu  ford-Trenton  pro- 
jects. From  the  high  bluflfs  that  line  the 
river,  the  Indians  in  early  days  used  to 
"  watch  the  struggles  of  the  keel  boatmen, 
who  poled  many  adventurers  up  the 
watery  highway  of  romance  in  the  days 
of  the  fur  hunters.  Many  a  keelboat  was 
caught  in  a  treacherous  eddy,  or 


Sandbars  have  formed  in  the  deepest 
portion  of  the  channel,  and  have  thrown 
the  full  force  of  the  stream  against  some 
unprotected  bank,  and  thousands  of  cubic 
yards  of  the  bluff  have  been  gnawed 
away  by  the  remorseless  and  erratic  "Big 
Muddy." 

To  harness  such  a  stream  by  ordinary 

methods  was  clearly  impossible.    On  the 

Sacramento      river,      steamboats. 


the  stream  as  though  driven  by  a  cata- 
pult,   and    countless    expeditions    were 
halted  while  vain  search  was  made  for 
drowned    voyageurs    and     lost    goods. 
Many  a  successful  trapper,  floating  his 
bales  of  furs  to  St.  Louis,  after  a  season 
or  two  of  hazard  on  the  beaver 
streams    at    the     Mis; 
headwaters,   was  caugl 
by  a  snag  in  the  boiling, 
muddy   river,   or 
thrown     against     a 
sandbar  in  mid-     i 
stream,     and     was      i 
heard  of  no  more.      1 
The    small    steam-     I 
boats     that     navi-     I 
gated  the  Missouri    1 
in  later  days  had  tO-    ' 
combat  a  swifter  cur- 
rent and  a  more  uncer- 
tain channel  than  the  bi 
boats  that  plied  the  ^ 
sissippi.  ;-r',;V[hf 

In  seasons  of  heavy  floods  and  pumpina 
succeeding  droughts,  there  has 
been  a  variation  of  nineteen  feet  in  the 
Missouri  river  level  at  Williston,  The 
main  channel  has  been  known  to  shift 
half    a   mile,    for   no   apparent   reason. 


in   watering   adjacent  lands  in  time  of 
drought,  and  in  unwalering  the  land  back 
of  the  protecting  levees  in  time  of  fiood 
— but  the  Sacramento  is  gentleness  itself 
compared  with  the  Missouri.    Operating 
pumping  steamers  in  a  current  that  av- 
erages eight  or  nine  miles   an 
r,  would  be  clearly  im- 
(ossible.    Anchors  would 
be   ripped   out   of    the 
muddy  bottom,  if  not 
by  the  force  of  the 
i       current   itself,  then 
\      by  the  impact  of  the 
5      great   trees    that 
"      come  hurtling  down 
stream     when     the 
June  freshet  is  on, 
i      To  establish  an  or- 
dinary concrete  pump- 
ing plant  was  equally 
out  of  the  question,  as 
e  engineers  at  such  an 
Wi"iiJ»ron  insmution  would  be  likely  to 

jrojccL         wake  up  some  morning  and  find 
their   pumps    empty,   with   the 
Missouri  gurgling  mockingly  half  a  mile 
away. 

H,  A.  Storrs,  the  government  engineer 
in  charge  of  the  work,  finally  decided  to 
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install  a  power  plant  at  Wil- 
liston,  from  which  ele 
trically  conveyed  power 
could  be  transmitted 
to   pumping  barges. 
One  of  the  baizes 
was  to  be  stationed 
at     Williston     and 
power  would  be 
conveyed  to  the 
other  barge,  twen- 
ty-eight   miles    dis- 
tant, to  irrigate  the 
Bu  ford-Trenton   pro- 
ject.   In  order  to  solvt 
the  problem  of  anchorag 
it  was  decided  to  fasten 
barges    to    the    bank 
means  of  extensible  over- 
head booms.  These  booms, 
swinging     clear     of     the 
river,  allowed  the  floating 
debris  to  pass  beneath  them. 


of  each  bat^e  were  presented 
the  current.    He  built 
a     floating     dike — for 
there  is  no  other  de- 
scription that  will  flt 
his  device — encasing 

I     iron  pipes  in  boxes 
made   of   heavy 
planks.     By  filling 
or  emptying  these 
pipes    with    water, 
the   sectional   boom 
thus  constructed 
could  be  kept  at  any 
lieight  desired.     By 
iking  it  until  the  top 
3  awash,  the  boom  was 
iverted  into  an  impreg- 
nable defence.    Trees  and 
logs,  which  came  down  the 
stream   like  immense   sea 
serpents,   struck  this   im- 
Ordinary     provised  rampart,  and  were  fended  off  by 


Land  Irrigated  bv  thk  Waters 

Of  THE  '  Big  Muddy." 
LoakinE  aoutb  from  Bulord.  N.  D. 


floating  booms  would  soon  have  caught  pikemen  who  were  on  guard  night  and 

an  immense  amount  of  debris,  and  would  day  in  times  of  flood, 
have  wrecked  the  entire  plant.  Generally  when  such  an  object  in  a 

In  the  matter  of  attaching  pipes  to  the  stream  strikes  an  obstacle,  it  dives  like 

barges,  another  problem  was  presented,  a  huge  fish.     This  would  be  disastrous 

Stationary  pipes  were  out  of  the  ques-  to  the  pumping  machinery  on  the  barges, 

tion,  owing  to  the  shifting  nature  of  the  but,  by  sinking  the  protecting  booms  in 

channel,  so  pipes  with  rubber  joints  were  the  manner  described,  the  engineer  had 

attached.     These  could  be  shortened  or  put  the  center  of  gravity  of  the  defence 


lengthened    as    the    channel  shifted   its 
position. 

Mr.  Storrs  realized  that  the  question 
of  floating  debris  would  be  a  serious  mat- 
ter, even  though  no  more  than  the  prow 


below  the  center  of  gravity  of  the  attack- 
ing object.  The  big  trees  were  veered 
off  by  the  pikemen,  and  floated  on  down 
the  Missouri,  without  having  harmed  the 
pumping  barges. 


272 


TECHNICAL  WORLD  MAGAZINE 


The  battle  was 
far  from  being  won 
after  the  barges 
had  been  made  se- 
cure. A  pretty 
problem  had  to  be 
overcome  in  devel- 
oping sufficient 
power  at  the  gen- 
erating planh  The 
coal,  which  was 
dug  from  adjacent 
beds  located  by  Mr. 
Storrs,  was  more 
than  40  per  cent, 
water.  The  utiliza- 
tion of  this  coal,  so  suction  Sidk  of  Unu  OS 

that  it  developed 
the  required 
amount  of  horse- 
power is  a  feat 
which  has  inter- 
ested all  engineers 
who  have  inspected 
this  unique  plant. 
The  coal  used  at 
the  government 
plant  is  mined  and 
delivered  by  grav- 
ity to  the  furnace     „„„ „ , 

''        ,  UNR  OF  TUB    BARGRS    WlTh 

at  the  power  sta-  Turnikg  v/atsk  ukin  ti 
tion.  Sufficient 
horse-power  is  de- 
veloped to  run  both 
pumping  barges 
and  to  irrigate 
many  times  the 
acreage  now  under 
cultivation. 

Missouri  river 
water,  being  unlike 

the    water    of    any  ^  Skttlinq  Basin  Had 

other  stream  in  the  ™e  Silt  asrot 

world,  offered  a 
considerable  prob- 
lem in  itself.  At  times,  when  the  river 
is  at  its  muddiest,  there  is  twenty-five 
per  cent,  of  solid  matter  in  its  composi- 
tion— rich  alluvial  float  that  has  made 
the  whole  Mississippi  Valley  an  agricul- 
tural wonderland,  but  which  is  not 
exactly  a  comfort  to  the  irrigation  engi- 
neer. To  pump  such  water  into  canals 
and  laterals  would  mean  the  rapid  filling 
of  costly  irrigation  works  with  silt.  A 
settling  basin  was  constructed,  close  to 
each   pumping  barge.     Into   this   basin 


the  muddy  water  of 
the  Missouri  was 
pumped.  The  silt 
was  allowed  to  set- 
tle to  the  basin,  and 
the  clear  water  was 
run  off  into  the  sys- 
tem of  canals  which 
eventually  will 
make  this  whole 
bench-land  region 
look  like  an  im- 
mense checker' 
board  of  small  but 
prosperous  farms. 
In  disposing  of 
THE  PuuriNG  Stations.  the  accumulation  of 
silt  in  the  reservoir, 
a  unique  suction 
arrangement  was 
devised.  A  waste- 
pipe,  air-tight  and 
capable  of  standing 
heavy  pressure, 
was  laid  under  the 
river  bank  of  the 
reservoir.  A  nozzle- 
like arrangement, 
operated  by  a  man 
iT,Dis™A.=i,p>PE,roH  on  a  floating  plat- 
E  Pahchkd  Dakota  Soil.  form,  SUCked  Up 
the  loose  silt  on  the 
bottom  of  the 
reservoir,  and  the 
mud  was  dis- 
charged  through 
the  pipe  into  the 
Missouri. 

In     constructing 
the  canals,  a  prob- 
lem confronted  the 
o  Be  built  to  Remove       engineers     at     the 
iFijjoDiNG  THH  outset  —  the    ques- 

tion of  crossing  the 
Great  Northern 
railroad  tracks.  Here  a  siphon. was  con- 
structed, and  the  water  dives  under  the 
tracks  and  reappears  on  the  other  side, 
to  make  fertile  the  bench  lands  near 
Williston. 

Power  plants  and  pumping  bathes 
would  also  seem  to  solve  the  problems  of 
such  hitherto  unconquered  streams  as  the 
Colorado  and  its  tributaries,  the  Upper 
Yellowstone  and  Snake,  and  many  other 
rivers  that  travel  for  miles  at  the  bottom 
of  deep  gorges. 


CHEAP    HOMES    FOR    WORKING    MEN 

By 
HARRY    F.    KOHR 


THE  problem  of  building  good 
cheap  homes  for  working  men 
is  one  that  has  engaged  most 
serious  thought  for  many 
years  and  nobody  yet  appears 
to  have  hit  upon  the  ideal  plan.  Thomas 
A.  Edison  is  one  of  those  who  have  been 
working  on  the  problem  and  some  time 
ago  he  announced  a  plan  for  building 
cheap  houses  of  solid  concrete  by  pouring 
them  in  molds.  As  yet  his  plan  has  not 
reached  the  stage  where  any  of  the 
houses  are  being  built  or  poured. 

Now  comes  an  Oklahoma  man  who 
believes  he  has  gone  a  long  way  toward 
a  solution  of  the  housing  problem  and 
he  has  met  with  such  success  that  the 
Department  of  Commerce  and  Labor  has 
become  interested  in  his  efforts. 

This  man  doesn't  pretend  he  is  an 
Edison,  however.  He  is  merely  a  prac- 
tical builder.  He  doesn't  profess  to  draw 
any  conclusions,  but  simply  submits  the 
houses  he  has  built  as  evidence  and  lets 
the  results  speak  for  themselves. 

What  this  man  is  doing  is  to  build  a 
cosy,  durable  and  artistic  five-room 
dwelling  of  hollow  tile  and  cement, 
strong  enough  to  last  a  hundred  years, 
(in  a  lot  75  by  140  feet  in  area,  costing 


$500,  with  a  chicken  house,  tool  house, 
water  supply  and  sewer  system  thrown 
in,  and  selling  the  whole  outfit  for  $1,500 
payable  on  installments.  He  pays  high 
wages  to  his  mechanics,  uses  the  best  of 
materials  for  which  he  is  forced  to  pay 
high  prices,  operates  on  borrowed  capi- 
tal for  which  he  pays  a  high  rate  of  inter- 
est, and  yet  admits  he  is  making  a  good 
profit.  He  is  selling  his  houses  as  fast 
as  he  can  build  them  and  he  can't  build 
them  fast  enough  to  meet  the  demand. 

When  this  builder  first  began  his  work 
he  built  a  four-room  house  which  he  sold 
for  $1,000,  including  the  lot.  He  found 
that  the  greatest  demand,  however,  was 
for  a  larger  house,  so  he  added  another 
bedroom  on  the  rear  and  made  other 
changes  in  the  plan  which  brought  the 
cost  up  to  $1,SC0.  A  still  more  artistic 
home — one  on  the  same  plan — sells  for 
$1,700.  A  bathroom  added  to  either 
plan,  including  cost  of  tub,  lavatory,  etc., 
would  increase  the  cost  about  $150. 

"In  any  large  city  where  sand,  ma- 
terials and  labor  are  cheaper,  the  $1,700 
house  could  be  built  for  $1,500  and  the 
$1,500  house  for  proportionately  less," 
the  builder  says.  This  is  rating  the  lot 
at  $500. 
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A  glance  at  the  floor  plan, 
which  is  same  for  both 
houses,  will  show  that  there 
is  no  waste  of  space  and 
that  the  rooms  are  of  ample 
size.  The  walls  and  par- 
titions are  of  hollow  tile, 
plastered  inside  and  out- 
side with  mixed  lime  and 
cement  plaster,  the  exterior 
walls  being  given  a  rough 
finish.  Hollow  tile  con- 
struction, as  is  well  known, 
is  warm  in  winter  and  cool 
in  summer.  Practically  the 
only  difference  in  the  two 
houses  is  the  roof.  The 
roof  of  the  $1,500  house  is 
of  the  ordinary  slant  type, 
covered  with  metal  Spanish 
tile.  In  the  $1,700  house 
the  roof  is  Rat,  surrounded 
by  a  three-foot  railing,  fin- 
ished with  stucco  the  same 
as  the  walls  of  the  house. 
The  roof  may  be  used  as  a 
roof  garden  or  as  a  sleep- 
ing porch  in  summer.  A 
stairway  from  the  back 
porch  gives  access  to  the 
roof.     The    roof    is    sup- 


i  Fifteen- HuHBRED 
Ceuemt  House. 
Iciisn  ml  table  for  uty 
dbU  UmUT. 


ported  by  2x8  rafters,  cov- 
ered with  1-inch  boards, 
over  which  is  first  laid  four 
thicknesses  of  tar-paper 
laid  without  nail  holes. 
The  paper  is  covered  with 
a  lapped  layer  of  expanded 
metal  lath  over  which  is 
spread  two  inches  of  con- 
crete covered  with  as- 
phaltum.  This  makes  a 
roof  which,  the  builder  says, 
should  be  weatherproof  for 
a  hundred  years. 

The  houses  are  35  by  20 
feet,  with  these  interior  di- 
mensions: living  room,  12 
by  16;  dining  room,  9  by 
12;  kitchen,  6j/^  by  9;  al- 
cove bedroom,  6J^  by  IZyi 
rear  bedroom,  9j^  by  12 
clothes  closet,  3  by  6j/S . 
back  porch,  7  by  10;  front 
porch,  10  by  18;  roof  gar- 
den, 20  by  35.  If  a  bath- 
room is  desired  this  can  be 
provided  for  by  setting  the 
kitchen  more  to  the  rear 
and  placing  the  bath  room 
back  of  the  closet,  and  cut- 
ting down  the  closet  space 


INTERIOR  OF  ONE  OF  THE  LOW-COST  CEMENT  HOUSES. 
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so  as  to  provide  a  hallway  into  the  bath-  course,   on   thirty    feet,     A   cellar   and 

room,  sewer    connections    would    increase   the 

These  houses  are  being  built  in  a  small  cost  in  the  city,  but,  taking  everything 

town  in  Oklahoma  where  there  is  as  yet  into  consideration  the  city  man,  by  fol- 

neither  waterworks  nor  sewers,  so  that  it  lowing  the  floor  plan  and  the  style  of 


has  been  necessary  for  the  builder  to  pro- 
vide for  each  set  of  six  houses  a  septic 
tank  for  sewa —  — '  - 


construction    used    by    the     Oklahoma 
builder,  ought  to  be  able  to  build 

u: If    .    ^    modern,    and 

il   dwelling   for 


windmill     witl 

100-barrel  tank  2,000  or  less,  in- 
fer water  sup-  luding  the  cost 
ply.  There  is  f  his  lot.  It  will 
natural  gas,  he  )ted,  also,  that 
ever,  and  ea  yle  of  construc- 
room  is  pip  ion  is  one  that 
with  it,  reduces  the 
handsome  cost  of  repairs 
and  artistic  to  almost 
fixtures  be-  nothing,  since 
ing  included  i^^  """  P""™  '=  """^  convbhik-it  for  aieing  Bhdding.  there  is  prac- 
in  the  cost  of  ticallyno 
the  house.  In  the  living  room  there  is  painting  and  no  woodwork  to  be  dam- 
a  basket  grate  fitted  to  burn  either  coal  aged.  The  houses  as  built  in  Oklahoma 
or  natural  gas.  Very  little  wood  is  used  have  tinted  walls  which  are  cheaper  and 
in  the  houses,  even  the  floors  being  of  more  sanitary  than  papered  walls  and 
cement,  while  the  ceilings  are  of  stamped  permit  of  simple  and  yet  elegant  effects 
metal.  The  house  is  screened  at  every  that  cannot  be  obtained  in  cheap  paper. 
opening.  With  reference  to  the  problem  of  the 

Only  expert  labor  is  employed  by  the  increased  cost  of  living,  in  combination 
builder  and  he  pays  "top"  wages:  $6  a  with  that  of  rearing  a  family,  half- 
day  for  eight  hours  for  brickmasons  and  decently  at  least,  these  cheap  homes  for 
plasterers  and  fifty  cents  an  hour  for  working  men  being  constructed  by  this 
carpenters.  The  tile  and  cement  are  of  Oklahoma  builder,  take  on  a  significance 
the  best  quality.  The  sand  that  is  used  is  entirely  out  of  proportion  to  the  modest 
hauled  one  hundred  miles  by  rail  and  nature  of  the  enterprise.  Tbe  de- 
then  a  considerable  distance  by  mandsof  persons  of  moderate 
wagon,  which  is  neither  for 
cost  laid  dow  gance  nor  show 
the  site  about  it  for  a  stability 
dollars  a  yard.  id   permanency 

Under    thesi  I    structure. 

tions,   the  buil  t  is   wanted   is 


mates  that 

the  cost   of 

each   house, 

where  he 

now      is 

at    work 

building,    is      HouseSoldo 

about    $200  Th 

in  excess  of 

what    it    would    cost    in    Chicago,    St. 

Louis,    Kansas    City    or    any    Eastern 

city.    The   final  cost,   built  in  any  city 

would,  of  course,  depend  on  the  lot.    The 


thii^  substan- 
tial, which  is, 
at  the  same 
time,  com- 
fortable and 
cheerful. 

Screening 
in  each  of 
the  houses  at 
every  opening  may  appear  a  small  thing, 
but  assuring  as  it  does  a  safeguard  against 
the  annoyance  and  danger  of  flies  and 
mosquitoes,  it  would  indicate  that  other 


house  would  fit  very  well  on  a  lot  as     less  obvious  precautions  were  also  pro- 
small  as  twenty*five  feet  and  better,  of     vided  for  in  these  cheery  little  dwellings. 


DOCKING    A    BIG    LINER 

By 


CHESTER    CARTON 


WHEN  the  Olympic  arrived 
in  New  York  on  her 
maiden  voyage  she  was 
three  mortal  hours  in  cov- 
ering the  nine  miles  from 
Quarantine  to  a  point  on  the  Hudson  op- 
posite her  dock  at  Twenty-first  street ; 
and  yet  the  Olympic  has  proved  herself 
capable  of  twenty-one  and  a  half  knots, 
or  twenty-four  and  three-quarter  miles, 
as  a  landlubber  would  put  it,  an  hour. 
There  was  nothing  the  matter  with  the 
Olympic,  but  there  was  so  much  the  mat- 
ter with  New  York  harbor  that  the  big 
ship  could  only  be  docked  on  the  slack  of 
tide,  li  the  captain  had  been  a  railroad 
man  he  might  have  explained  that  he  was 
"killing  time"  on  the  way  up  from  Quar- 
antine ;  but  being  merely  a  British  mar- 
iner he  could  only  marvel  in  his  unim- 
aginative way  at  the  people  who  are  so 
busy  admiring  their  own  prc^ressiveness 
that  they  never  have  time  to  catch  up 
with  the  procession. 

Most  of  the  difficulties  arise  from  the 
lack  of  infelligence  displayed  in  arrang- 
ing the  docks  of  New  York  harbor,  every 
one  of  which  is  placed  at  right  angles  to 
,  the  current.  In  Liver- 
pool the  steamer  floats       ^  ♦ 
gracefully  and            i  I 
easily  up  to  a               •  .'               j   - 


landing  stage  parallel  with  the  stream. 
At  Hamburg,  Rotterdam,  and  in  fact 
every  up-to-date  port,  the  docks  are 
parallel  with  the  flow  of  the  tide,  or 
nearly  so.  It  took  the  vaunted  ingenuity 
of  the  Yankee  to  figure  out  a  scheme  of 
docks  athwart  the  current. 

There  are  two  other  wholly  unneces- 
sary drawbacks  which  make  the  dockingf 
of  a  liner  in  New  York  the  work  of  an 
expert.  The  first  of  these  drawbacks  is 
that  the  slips  are  only  two  hundred  and 
fifty  feet  wide.  At  best  this  affords  but 
scanty  room  for  maneuvering  a  vessel 
seven  hundred  feet  or  more  long  and 
eighty  or  ninety  feet  wide ;  but  they 
rarely  have  even  that  much  space.  Nearly 
always  there  is  another  vessel  at  one  side 
of  the  slip  which  with  a  flotilla  of  light- 
ers and  barges  receiving  or  discharging 
carg'o  take  up  more  than  half  the  space. 
Added  to  all  this  the  Hudson  is  so  shal- 
low that  the  big  Hamburg-American 
liners,  which  dock  in  Hoboken,  actually 
drag  in  the  mud  occasionally. 

In  Hamburg  and  other  European  ports 
dredges  are  always  at  work  to  maintain 
an  ample  depth  in  the  harbor.  Neither 
the  National  Government,  which  has  lav- 
ished millions  upon  the  construction  of 
an  entrance  to  the  harbor,  nor  the 
city  of  New  York  spends  a 


V  SECOND  RATE  PORT  IN  EUROPE  THAT  HASNT  A 

ARRANGED  SVSTKH  OP  DOCKING  THAN  NEW  YORK. 
Lij'iDi  the  Teuel  alangaidc  the  pier. 
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the  annual  deposits  in  the  Hudson. 
Finally,  the  docks  are  built  with  vertical 
walls  with  only  a  narrow  runway  at  the 
side.  Some  of  the  big  liners  have  so 
much  flare  at  the  bow  that  the  overhang 
arrives  some  time  in  advance  of  the  rest 
of  the  hull.  Watchful  eyes  and  skillful 
hands  are  required  to  prevent  this  over- 
hanging bow  from  gouging  several  thou- 
sand dollars  worth  of  damage  out  of  the 
dock  structure.  Should  the  vessel  happen 
to  have  a  list  the  superstructure  may 
come  in  contact  with  the  dock  with  dis- 
astrous results. 

To  maneuver  masses  of  steel  seven 
or  eight  hundred  feet  long  and  weighing 
from  thirty  thousand  to  sixty  thousand 
tons  into  position  in  such  exceedingly 
narrow  quarters,  with  a  swift  tide  always 
ready  to  take  instant  advantage  of  a 
false  move,  is  the  task  of  the  marine  su- 
perintendent. 

While  the  liner  is  feeling  her  way  cau- 


tiously up  the  crowded  river  the  marine 
superintendent's  navy  of  tugs  clears  for 
action.  Sometimes  when  conditions  of 
wind  and  tide  are  favorable  a  liner  can 
be  docked  with  the  aid  of  one  or  two 
tugs ;  at  other  times  as  many  as  fourteen 
find  their  work  cut  out  for  them  in  as- 
sisting a  vessel  of  twenty-five  thousand 
tons  net  register  into  her  berth.  As  each 
one  gets  ten  dollars  for  the  job  the  dock- 
ing process  is  likely  to  be  expensive. 

When  the  ship  is  within  two  hundred 
feet  of  the  dock  three  men  put  out  in  a 
row  boat  to  bring  the  first  line  ashore. 
The  instant  that  line  reaches  the  pier 
the  responsibility  of  the  marine  superin- 
tendent begins,  while  that  of  the  captain 
ceases.  Not  legally,  mind  you,  but  prac- 
tically. In  the  eyes  of  the  law  the  cap- 
tain is  always  responsible,  though  as  a 
matter  of  fact  the  captain  only  has  a  free 
hand  while  he  is  on  the  high  seas  when 
no  one  else  wants  to  run  the  ship.     As 
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trans-Atlantic  liner  always  lands  with  her 
bow  to  the  current;  though  in  tidal 
waters  the  current  reverses  its  direction 
twice  daily.  Fifty  men  divided  into 
squads  of  ten,  each  under  the  command 
of  a  foreman,  are  waiting'  on  the  dock. 
Each  squad  has  its  part  assigned.  One 
squad  takes  the  line  from  the  row  boat 
and  hauls  in  on  it  until  the  hawser,  an 
overgrown  rope  nine  inches  in  diameter 
is  made  fast.  Others  are  ready  with 
fenders  consisting  of  large  bundles  of 
cordage  to  protect  the  vessel's  side  as 
she  cautiously  edges  up  to  the  dock. 
Others  are  ready  to  take  care  of  the  next 
lines.  Altogether  there  are  live  lines  to 
be  attended  to  before  the  ship  is  finally 
moored  in  her  berth,  and  it  takes  ten 
men  to  handle  each  one. 

All  hands,  the  men  on  the  dock,  the 
tugs,  and  the  officers  on  the  bridge,  work 
tc^ether  on  signal  from  the  marine  su- 
perintendent. From  his  position  on  the 
open  end  of  the  dock  he  keeps  a  wary 
eye  on  everything — the  men,  the  tugs,  the 
vessel,  the  wind,  and  the  tide.  As  all 
hands  know  the.ir  business  the  marine 
superintendent  talks  in  the  sign  language 
to  his  men  and  to  the  officers  on  the 
bridge.  The  tugs,  being  farther  away, 
sometimes  have  to  be  signalled  with  a 
flag.  On  rare  occasions  the  marine  su- 
perintendent may  have  to  use  the  mega- 
phone ;  but  he  does  it  reluctantly,  for  he 
hates  noise,  or  anything  suggestive  of  a 
play  to  the  galleries. 


Rkadv  to  Give  Ori 

The  Utk  of  dockinit  arriving  linen  !■  entruited  to  a  1 
salaried  eicierl.  Xbe  "Marine  Supsrlntcadeat." 


soon  as  he  gets  within  the  three-mile 
limit  a  pilot  climbs  up  to  the  bridge  and 
gives  him  advice  until  he  gets  to  the  dock 
when  the  marine  superintendent  takes 
charge. 

Like  a  Mississippi  river  steamboat  a 
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After  considerable  trouble  the  liner  is 
laid  up  against  the  end  of  the  dock,  bow 
to  the  tide,  with  spring  line  in  position 
and  tugs  ready  for  business.  At  the 
psychological  moment  the  marine  super- 
intendent gives  a  signal.  The  word  is 
passed  to  the  bridge  where  the  man  at  the 
marine  telegraph  signals  the  engine  room 
to  come  ahead  on  one  screw  and  to  back 
on  the  other.  The  tugs  lined  up 
side    '---    --'-    -  '"-    ■'--'-    


So  far  as  can  be  ascertained  from  the 
records  no  trans- Atlantic  liner  has  ever 
sailed  from  New  York  with  all  the  pas- 
sengers who  intended  to  go  on  her.  Just 
as  the  vessel  backs  into  the  stream  a 
taxicab  dashes  up  to  the  pier  entrance, 
one  or  more  intending  passengers  prance 
up  stairs  then  down  the  whole  length  of 
the  pier  where  they  lean  out  of  the  end 
windows  and  beckon  to  the  captain  to 
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for    if    they    allow    too 

great   a   strain   to  come 

upon    one    of    the    big  '"^ 

ropes  it  is  likely  to  snap ; 

and  when  a  nine  inch  hawser  snaps  any 

one  in  the  neighborhood  is  liable  to  get 

hurt.    More  than  one  man  has  had  a  leg 

broken  on  the  docks  of  New  York  when 

a    hawser    snapped.      Some    have    been 

killed.    In  the  course  of  time  the  liner  is 

swung  around  until  she  lies  parallel  to 

the  dock,  and  is  coaxed  into  her  berth. 


ite- 
ire- 
headed  and  without  a 
cent,  out  on  the  dock  to 
watch  the  preparations 
for  sailing.  Not  until  the 
vessel  was  in  midstream  did  it  occur  to 
her  that  while  her  luggage  and  money 
were  sailing  for  Europe  according  to 
schedule  she  was  not.  Her  hysterics 
availed  her  nothing,  for  the  marine  su- 
perintendent refused  to  become  an  acces- 
sory to  her  suicide  by  sending  her  out  on 
a  tug. 


DIGGING  UP  BONES  OF  PREHISTORIC  MONSTERS  THAT  HAVE  BEEN  BURIED  A 
MILLION  YEARS. 


MINING    FOR    TIGERS 

By 
CHARLES    FREDERICK    HOLDER 


CALIFORNIA  suggests  gold 
mines  and  placers,  but  the 
traveler  over  its  mountains 
and  valleys  will  observe  some 
strange  contradictions:  rivers 
running  under  ground  and  completely 
out  of  sight,  and  rats  living  in  trees.  He 
may  see  oil  pumped  out  of  the  ocean 
seemingly,  and  springs  of  oil  at  sea.  I 
have  seen  men  standing  in  a  bed  of 
clams  on  a  mountain  slope  shoveling 
them  out  and  they  may  have  been  a  mil- 
lion years  old.  I  saw  a  railroad  laid 
through  the  grave  of  a  giant  elephant 
that  had  been  caught  in  a  quicksand  half 
a  million  years  ago.  In  any  event  the  old 
stream  bed  was  on. the  face  of  a  cliff, 
high  above  the  old  stream  where  the 
elephant  tried  to  drink. 

But  the  most  remarkable  sight  in  Cali- 
fornia today  is  a  mine  where  tigers  are 
taken  out  with  a  pick,  or  it  may  be  a 


giant  sloth,  or  a  lion  or  a  mastodon  or  a 
dozen  or  more  strange  animals. 

Probably  animals  can  be  mined  in  vari- 
ous places,  but  I  fancy  this  mine  on  La 
Brea  ranch  six  miles  west  of  Los  An- 
geles is  unique  from  the  fact  that  it  is  an 
asphaltum  trap  which  entangled  animals 
of  all  sizes  and  kinds  perhaps  a  million 
or  more  years  ago  and  is  doing  exactly 
the  same  thing  today. 

In  a  word  a  bit  of  the  old  Tertiary 
time  has  been  passed  down  to  us  almost 
as  it  ^stood  ages  ago  and  is  today  trap- 
ping animals  as  it  did  then.  Away  back 
in  1885,  the  cattle  ranch  was  owned  by  a 
Mr,  Hancock  and  was  supposed  to  be 
injured  by  the  curious  asphaltum  or  tar 
springs  which  appeared  at  various  places. 
They  were  little  tar  volcanoes,  generally 
small,  some  several  feet  across  and  one 
of  pure  tar  the  size  of  an  ordinary  v^ell. 

Finally  some  demand  was  occasioned 
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for  this  tar,  and  it  was  sold 
few    dollars    a   carload, 
workers  in  time  making 
big  hole  in  the  soil  which 
tilled  with  water,  tar 
and  oil,  and  was  called 
tar  lake. 

There   was   one 
drawback  to  this  tar.  It 
was  in  places  filled  with 
bones    which    in    time 
became   so   plentiful   that 
the  demand   for  the  tar 
ceased.     The  pool  was 
supposed  to  be  a  menace, 
a  horse  and  wagon  backei 
in  one  day  and  disappearei 
and    calves,    sheep,    colts 
etc.,  were  at  times  lost  in  il 
The  surface  is  continual!; 
broken  with  gas  explosion 
showing  that  it  is  over  : 
number  of  tar  springs  o 
the    kind    found     on    th 
surface. 

A  few  years  ago,  somi 
one  noticed  a  tootl. 

of  a  "sa- 
bre tooth 
tiger"  in  a 
Los  An- 
geles office 
and  reco 
nizing   it   3 
r  a  r  i  t  J 
traced   it 
up  to  "La 
B   r   e   a 
r  a  nch." 
The  atten- 
tion of  pa- 
leontologist 
was  attractc 
and    the    e 
traordinary 
that  the  tar 
by  Mexican 

for  almost  tiuinuig  uuinanicu 

skeletons  and  bones  of  animals 
so  rare  and  valuable 
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liberally  gave   several 
schools   and   scientific 
institutions  the  priv- 
ilege of  mining  for  a 
certain     number    of 
months.    With    this 
understanding  the 
Museum  of  the  Los 
Angeles  Normal  Col- 
lege and  High  School  • 
began  work  by  put- 
ting classes  of  young 
i  women  volunteers  at 
nd  one  day  when  the 
iTiter  and  John   Muir 
irrived  on  the  scene  the 
ight  was  a  strange  one. 
Soys   and   girls   in   old 
jits    were    in    a    deep 
ole  on  the  shores  of  the 
ke  hard  at  work — one 
ng  pumped  out  oil  and 
ter,   another   dug   the 
ivel  and  tar  that  over- 
the  bones  while  sitting 
:ly    in    the    asphaltum 
and    tar 
springs 
were    a 
dozen  or 
more 
young- 
sters  dig- 
ging   and 
working 
with    file 
point 
and 
knives 
into  the 
most  re- 
narkable 
ausoleum 
uncovered 


ig  to  learn 

ame    here. 

iitic   aiiu   iiicit   iinle  circular 

Skull  oiMSiGAifTic      outpourings  of  tar  appear,  black 

,      .     „     .  Soke  OF  TUB  Spbcimens  Los  Angbles  High  School      and  shmitlg.    Often 

that  the  bulk  thrown        CK:Li)its.><  discovebed  beneath  the  Skeletons       these  are  m  circular 
away   represented   a  of  Sabee  Tooth  T.geb^  at  LaBbba  Ranch.  gij3p^_     3^i„     jjjpy 

run  into  little  gul- 
lies and  form  streams.  The  prevailing 
west  wind  blows  dust,  sand  and  gravel 
over  it  and  very  soon  the  surface  has  the 
appearance  of  being  hard.    If  rain  falls  it 


great  fortune. 

La  Brea  at  once  became  the  cynosure 
of  the  eyes  of  the  scientific  world.  In  the 
meantime  the  entire  region  had  become  a 
great    oil    field    and    the    owners    very 
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collects  on  the  the  space  of  a  quarter 
stands  in  big  or  a  mile  and  is  about 
pools,  a  mouse  c  ifteen  feet  deep, 
skunk  comes  t  Strange  animals 
drink,  it  steps  in  lived  here  in  these 
and  is  imme-  days.  Lions,  a  tiger 
diately  caught  with  a  long  dag^er- 
bythetar,  I  like  tooth  with  a 
which  is  remark-  I  saw-like  edge, 
ably  tenacious.  Th<  I  ducks,  geese,  coy- 
animal  struggles,  f:  I  otes,  wolves,  rab- 
over,  becomes  corr  '  bits,  mice,  giant 
tangled  and  in  a  _^olves,  condors, 
completely  di!  bears,  horses,  bison, 
skunk,  a  crow  c  mammoth  and  huge 
meadowlark,  hsofa  ton  or  more 
known  to  be  trapi  srses  and  camels  indi- 
very  short  time.  1  middle  of  the  great 
alien  held  true  a  1  era.  These  animals 
a  million  years  :  :he  adjacent  mountains 
perhaps  the  springs  were  bigger  s  „  '  s  ^^^  known  as  the  Sierra  Santa 
and  larger  and  certainly  in  the  tootu  ticek.  Monica  and  roamed  the  plains 
Pleiocene  time  the  animals  were  ^'"".'h'^ '""{dd'"'*  ^nd  forests  where  Hollywood, 
different.  ^mbowe'etephanti!  Los  Angeles  and  Pasadena  now 
Long  ago  an  earthquake  or  stand.  They  came  down  to  the 
something  had  made  a  sharp  fold  in  the  place  to  drink  and  met  the  fate  we  have 
rock   and   thp   mass   nf   tar   hencafli    had       seen  that  befell  the  skunk 


stru^les  attracted  the 
marauding  animals  of  the 
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merit,  leaped  and  by  throwing-  its  mouth 
wide  open,  buried  its  terrible  weapons  in 
the  body  of  the  elephant,  and  then  by  pul- 
ling back  disemboweled  it  with  one 
motion. 

But  the  elephant  was  not  dead,  and  its 
struggles  threw  the  sabre  tooth  tiger  off. 
The  tiger  sank  into  the  tar  and  was 
caught  and  in  a  moment  the  two  were 
engaged  in  a  life  and  death  struggle. 
Slowly  but  surely  the  tar  crept  up  over 
them,  and  their  struggles  became  less  and 
less,  and  at  last  they  were  smothered. 

Long  ago  coyotes,  wolves  and  other 
animals  which  gather  about  wounded 
animals  have  assembled  at  the  feast. 
Venturing  in  they  were  caught.  Vul- 
tures came  and  met  the  same  fate. 

Replace  these  animals  with  bison, 
camels,  horses — colts  were  caught  here  as 
late  as  1885 — and  some  idea  can  be 
formed  of  how  this  extraordinary  deposit 
of  bones  resulted. 


One  mine  worked  by  a  professor  of 
geology  in  the  University  of  California 
seemed  a  solid  mass  of  bones  for  fifteen 
feet.  In  one  place  a  mammoth  had  been 
found,  on  top  of  this  several  sabre  tooth 
tigers  were  piled,  together  with  them, 
a  gigantic  sloth,  and  it  was  evident  that 
animals  of  al!  kinds  had  been  piled  in,  one 
on  top  of  another,  until  there  were  layers 
and  heaps  of  tragedies  spread  out  for  a 
quarter  of  a  mile,  a  trap  so  gigantic,  so 
full  of  victims  that  it  can  hardly  be  com- 
prehended. 

A  stable  near  these  fields  has  been 
known  to  be  piled  with  the  bones,  big 
long  sloth  heads,  tusks,  etc.,  representing 
thousands  of  animals.  The  Lps  Angeles 
high  school  students  and  professors  are 
said  to  have  taken  out  ten  or  twelve  tons 
of  bones,  a  mass  which  will  take  years  to 
sort  out  and  reassemble,  but  already  a 
fine  series  of  sabre  tooth  tigers  have  been 
secured  from  them  and  mounted. 


EUROPE'S    FASTEST    EXPRESS 


By    F.    C.    COLEMAN 


THE  "Nord- Express"  service 
connecting  Paris  with  Brus- 
sels, Berlin,  the  Baltic  sea- 
board and  St.  Petersburg, 
ranks  as  the  fastest  train 
schedule  in  Europe,  and,  with  400  tons 
coach  load,  the  engine  attains  a  speed  of 
75  miles  per  hour.  By  the  French  North- 
ern Company's  route,  the  distance  be- 
tween Paris  and  Berlin  is  672j-i  miles 
and  the  eastward  journey  is  made  in  15 
hours  28  minutes,  allowing  for  the  dif- 
ference between  west  and  mid- European 
time.  The  95^  miles  between  Paris  and 
St.  Quentin  is  regularly  covered  in  93,  94 
and  96  minutes,  while  the  next  run  of 
53j4  miles  from  St.  Quentin  to  Erquel- 
lines — the  Belgian  frontier  station — is 
booked  at  S5  minutes.  Two  engines  of  a 
most  powerful  type  have  been  built  for 
use  in  this  service.  Tests  are  being  made 
as  to  their  actual  efficiency.  Both  these 
engines  are  fitted  with  apparatus  for 
highly- superheated  steam.  Instead  of 
constructing  the  ordinary  type  boiler  for 
saturated  steam  and  placing  a  water-tube 
boiler  for  superheated  steam  over  a 
simple  engine,  according  to  the  system 
of  tests  at  present  in  vc^ue,  the  same 
system    of 


The  previous  largest  engines  in  Europe 
are  the  "Pacific"  type  of  the  Belgian 
State  Railways,  which  have  four  cylin- 
ders. The  new  Nord  engines  have,  how- 
ever, two  high-pressure  cylinders.  While 
steam  pressure  in  the  Belgian  engines  is 
200  pounds  per  square  inch,  the  French 
engines  carry  a  pressure  of  227.5  pounds 
per  square  inch  with  direct  admission 
from  the  boiler  to  all  the  cylinders,  when- 
ever it  is  found  desirable  for  the  first  turn 
or  two  of  the  wheels  when  starting.  Sub- 
sequently, of  course,  the  boiler  supplies 
only  the  two  small  cylinders. 

These  French  engines,  being  very 
much  more  powerful  in  starting  effort 
than  the  Belgian  locomotives,  are  not 
only  the  same  weight  as  the  latter,  but 
the  boilers  of  the  Nord  engines  have  23 
per  cent,  more  heating  surface  than  the 
Belgian  simple  engines.  But  the  chief 
interest  in  these  new  locomotives  is  the 
novel  solution  of  the  cylinder  problem, 
which  for  years  past  has  been  an  obstacle 
in  the  design  of  very  powerful  locomo- 
tives, the  difficulty  occurring  when  spe- 
cially large  cylinders  are  necessary,  either 
for  low-pressure  saturated  steam,  super- 
heated steam,  or  extra  low-pressure  in 
one-half  of  a  compound  engine.    In  run- 


confining  the  test  merely  to  the  relative  der  weighs  56j4  tons,  so  that  in  working 
advantages  of  the  ordinary  and  the  water-  order  these  "Baltic"  locomotives  have  a 
tube  boiler.  total  weight  on  rails  of  158J^  tons. 


A  SIMPLE  ENGINE  FOR  GKNERATING  ELECTRICITY  FOR  FARM   LIGHTING. 


ELECTRIC    LIGHTS    ON    THE    FARM 


By 
L.    T.    PERRILL 


A  N  electric  lighting  system  can 
J\        be  made  a  paying  proposition 

^^L  on  the  farm.  Ten  years  ago, 
f^'\  if  a  man  had  said  that  motor 
X  A.  cars  would  be  found  on  hun- 
dreds of  farms,  there  would  have  been 
some  danger  of  his  having  to  face  a  court 
of  inquiry.  But  as  the  demand  has  grown 
the  price  has  decreased  until  today  many 
farmers  use  the  motor  car  for  work  as 
well  as  pleasure.  The  same  will  be  true 
of  farmers'  electric  lighting  outfits.  For 
demonstrating  and  experimental  pur- 
poses, an  outfit  such  as  a  farmer  might 
care  to  buy  has  been  installed  in  the 
department  of  electrical  engineering  at 
the  Kansas  State  Agricultural  College. 
During  the  last  State  Farmers'  Institute 
more  than  four  hundred  farmers  visited 
this  outfit  and  listened  to  the  explanations 
of  the  means  of  operation. 

Since  the  perfection  of  the  tungsten 
lamps,  a  small  lighting  plant  has  been 
possible.  A  tungsten  lamp  has  a  filament 
inside  the  glass  bulb  made  of  a  metal, 
tungsten,  in  place  of  the  carbon  which  is 
used  in  the  common  electric  lights.  A 
lamp  with  this  tungsten  filament  gives 


three  times  as  much  light  for  the  amount 
of  electricity  used  as  the  carbon  lamp 
does.  Tungstens  cost  more  than  the  car- 
bon lamps  but  they  reduce  the  cost  of  the 
battery  enough  to  make  them  a  good 
investment. 

The  common  rural  lighting  outfit 
offered  for  sale  includes  a  dynamo  to 
generate  the  electricity,  a  gasoline  engine 
to  run  the  dynamo,  a  switchboard,  and  a 
storage  battery  to  store  electrical  energy 
to  be  used  by  the  lamps  and  small  motors 
without  running  the  engine.  A  good, 
complete  system  can  be  purchased  and 
installed  for  less  than  five  hundred  dol- 
lars, not  much  more  than  one  of  the 
dangerous  gas  plants  cost.  This  can  be 
lowered  if  the  farmer  has  a  gasoline 
engine  or  wires  his  house,  himself.  Elec- 
tric lights  will  lower  the  insurance  rate 
because  there  is  not  so  much  danger  of 
fire  when  they  are  used  as  when  gas, 
gasoline,  acetylene,  or  coal-oil  lamps  are 
burned. 

A  one  horse-power  engine  or  an  addi- 
tional horse-power  to  any  engine,  will 
run  a  dynamo  large  enough  for  a  ten- 
ampere  outfit.     A  ten-ampere  outfit   is 
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satisfactory  for  the  average  farm.  When 
the  large  power  is  to  be  supphed  by  the 
gasoHne  engine,  the  dynamo  can  be  run 
at  the  same  time,  requiring  a  httle  more 
gasohne  but  no  more  time.  Under  such 
circumstances,  the  cost  of  electric  Hghts 
will  be  as  close  to  nothing  as  it  is  possible 
to  have  good  lights. 

The  dynamo,  switchboard  and  battery 
are  shipped  ready  to  set  up, .  In  most 
cases,  a  good  electrician  should  be 
secured  to  install  the  dynamo  and  cells 
and  do  the  wiring.  The  cells  must  be 
watched  carefully. 


above  the  plates  at  all  times.  It 
is  advisable  to  purchase  thin  boards  to 
separate  the  plates  as  any  connection, 
even  a  flake  from  one  of  the  plates,  will 
reduce  the  value  of  the  cells.  The  battery 
should  be  charged  and  discharged,  occa- 
sionally, to  its  full  capacity  if  the  demand 
upon  it  is  not  sufficient  to  do  so.  If  this 
is  not  done,  it  will  not  work  satisfac- 
torily. 

A  ten-ampere  battery  will  operate  all 
the  lights  required  for  a  seven  or  eight 
room  house  as  well  as  lights  for  the  out- 
buildings. In  addition,  a  small  vacuum 
cleaner,  electric  toaster,  wringer,  washing 
machine,  sewing  machine,  fan,  or  electric 
iron  can  be  used. 

The  farmer,  after  determining  the 
number  and  sizes  of  lights  he  desires  in 
each  room,  must  estimate  the  number  of 
hours  they  will  bum  in  the  morning  and 
evening.    These  figures  can  be  obtained 


from  the  number  of  hours  that  artificial 
light  is  used  now.  It  must  be  remembered 
that  the  electric  system  should  be  large 
enough  for  the  heaviest  average  load 
demanded  from  it,  which  is  sometime  in 
the  winter.  This  does  not  mean  that  the 
battery  should  have  sufficient  capacity  to 
run  all  the  lights  on  the  place  at  one  time 
for  any  length  of  time.  On  special  occa- 
sions, as  parties,  the  dynamo  can  be  run 
in  parallel  with  the  batteries.  A  switch- 
board to  permit  this  should  be  purchased, 
always. 

The  average  house  with  seven  rooms, 
"""""  "—1  closets,  should  burn  less  than 
Ired  watts  a  week.  The  storage 
a  ten-ampere  outfit  will  pro- 
2   hundred   watts   without   re- 
charging.     It     takes     eight 
hours  to  charge  the  battery 
after  it  has  been  discharged, 
completely. 

The  cost  of  wiring  the 
house  will  vary  between 
forty  and  one  hundred  dol- 
lars depending  upon  the 
amount  and  grade  of  wiring 
and  fixtures  used.  A  house 
can  be  wired  cheaper  when 
it  is  being  built  than  any 
other  time.  The  cost  of  up- 
keep is  slight.  At  the  end 
TAi.  PuHPosia  of  six  years,  new  positive 
■=■  plates  for  the  cells  may  be  re- 

quired at  an  expense  of  one 
hundred  dollars. 

Another  electric  outfit  is  called  the 
"direct-connected."  The  generator  in  this 
system  is  connected  to  the  engine 
directly  instead  of  by  a  belt  as  in  the  ten- 
ampere  plant,  A  direct-connected  system 
will  cost  between  eight  and  nine  hun- 
dred dollars  because  a  special  engine 
must  be  furnished  to  obtain  an  even 
speed  and  smooth  lights.  As  there  are 
no  storage  cells,  the  engine  must  be  run 
whenever  the  lights  are  used,  which 
would  be  unhandy  in  the  mornings  on  a 
cold  winter  day.  As  the  generator  in  this 
outfit  has  a  higher  voltage  than  the  stor- 
age battery  system,  the  wires  can  be 
strung  farther  from  the  generator. 

Other  systems  have  been  tried  as  well 
as  combinations  of  the  several  types. 
These  two,  however,  are  the  most  suc- 
cessful for  the  farmer,  with  preference 
given  to  the  storage  battery  outfit. 


1  SPIDER  WEB  ALL  SPANGLED  WITH  DEW. 


IF    LOBSTERS    WERE    SMALLER 
AND    SPIDERS    LARGER 

By 
EDWARD    F.    BIGELOW 


[F  the  spider  were  larger  and  edible 
how  attractive  it  would  seem ;  and  if 
the  lobster  or  crab  were  smaller  and 
not  edible,  it  would  be  a  repulsive 
thing.     Indeed,     the     word     lobster 


comes  from  the  good  old  Anglo-Saxon 
loppe,  a  spider.  But  I  suppose  there  is 
no  subject  of  natural  history,  unless  it  be 
snakes,  for  which  it  is  more  difficult  to 
win  appreciation  than  for  spiders.  For 
moment 
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spider,  though  the  true  tarantula  is  a  large  Euro- 
pean wolf  spider. 

There  are  few  more  beautiful  objects  than  a 
spider's  web  covered  with  dew.  In  symmetry,  in 
perfection  of  geometrical  arrangement,  and  in  the 
prismatic  reflection  of  color  it  is  a  gorgeous 
object.  And  consider  the  wonderful  devices  that 
our  garden  spider  has  for  attending  to  its  toilet. 
Was  ever  comb  in  lady's  boudoir  more  perfect  or 
more  attractive  than  these  combs  that  the  spider 
has  at  the  end  of  the  claws  to  aid  in  manipulating 
the  cobweb  threads,  in  clinging  to  a  rough  object 
and  as  aids  in  walking  over  the  web? 

What  an  exemplification  of  the  Darwinian  doc- 
trine of  the  struggle  for  existence  is  in  the  silky 
bag  in  which  the  mother  spider  envelopes  her 
eggs,  there  to  be  hatched  and  to  eat  one  another. 
She  may  place  within  this  bag  one  hundred  and 
fifty  eggs  while  from  it  will  issue  only  a  dozen 
spiders  although  every  one  will  be  hatched.  The 
strong  have  eaten  their  brothers  and  sisters.  The 
egg-bag  shown  in  one  of  the  illustrations  is  that 
of  the  "golden  ladder"  spider,  often  seen  in  the 
garden,  especially  in  the  early  autumn.  It  spins 
a  large,  circular  web,  usually  crossed  by  a  broad 


Spider's  Tongue.  Greatly  MACNinKD, 

what  a  luscious  thing  would  be 
our  Eperia  or  Ariadne.  No 
longer  would  we  shudder  and 
keep  away  from  the  horrible 
thing,  but  would  say,  "Come, 
friends,  let  us  gather  around 
the  festive  board  and  have  a 
taste  of  this  delicious  spider." 
But,  seriously,  is  there  any 
reason  why  a  person  should 
not  know  and  admire  a 
spider  ?  Unfortunately,  though 
there  are  in  any  locality  about 
three  or  four  hundred  species 
of  spiders,  only  a  few  have 
-common  names  because  they 
are  absolutely  unknown  by  the 
so-called  "common  people." 
Most  of  us  are  familiar  with 
the  garden  spider,  the  black 
spider,  the  jumping  spider  and 
possibly  the  running  spider. 
But  when  we  have  done  with 
these,  if  we  see  any  big  spider 
we  can  call  it  a  tarantula  be- 
cause somewhere  we  have 
seen  a  picture  of  this  famous 
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zigzag  band  of  white  silk,  that  gives  a 
striking  effect. 

It  must  be  confessed  that  when  it 
comes  to  the  jaws  of  the  spider  and  the 
curious  palpi  we  have  a  formidable 
weapon  of  attack  whose  construction 
excites  admiration.  If  those  jaws  were 
larger  and  were  filled  with  a  luscious 
lump  of  meat  as  with  the  lobster,  they 
would  probably  look  as  attractive  as  any- 


thing on  the  table.  These  jaws  no:  ?nly 
retain  the  food  but  give  passage  to  a 
poison  that  enters  and  benumbs  the  prey. 
The  face,  jaws  (mandibles)  and  feelers 
(palpi)-  are  from  a  water  spider.  These 
spiders  are  not  uncommon,  although  we 
seldom  see  them,  perhaps  because  we  do 
not  look.  They  are  found  near  the  water, 
and  some  can  dive  and  remain  below  the 
surface  for  more  than  an  hour. 


WAGING    WAR    ON    SWAMP    LANDS 

By 
F.    G.    MOORHEAD 


TEN  years  ago  a  man  bought 
640  acres  of  land  in  New 
Madrid  county,  Missouri,  pay- 
ing $1.25  an  acre.  Not  an  inch 
of  the  land  was  visible,  the 
entire  section  being  covered  with  water, 
ranging  in  depth  from  one  to  six  feet. 
The  neighbors  called  the  man  crazy;  the 
investment  might  turn  out  all  right  if  he 
went  into  the  fish  business,  but  so  far  as 
farming  was  concerned,  even  the  primi- 
tive Ori- 


shrewder  than  his  neighbors.  He  was 
not  much  interested  in  the  forests  of  gum 
and  oak  and  cypress,  so  dense  that  it  was 
difficult  to  push  a  skiff  through.  He  was 
looking  ahead  to  the  inevitable  day  when 
a  drainage  ditch  would  be  dug  along  one 
side  of  the  bc^-lake  and  the  section  of 
land  at  last  would  be  visible.  The  drain- 
age ditch  was  dug  and  six  years  after  the 
land  had  been  bought  for  $800  it  was 
sold  to  an  Iowa  farmer  for  $11,200, 
which  is  at  the  rate  of  $17.50  an  acre. 


to  pay  the  cost  of  the  work.  On  the  first 
125  acres  thus  ready  for  cultivation  he 
planted  a  crop  of  corn  between  the 
stumps.  The  black  alluvial  soil,  enriched 
by  fertilizing  elements  deposited  by  the 
floods  for  countless  years,  produced 
ninety  bushels  of  corn  to  the  acre  the 
first  year.  Last  year  the  Iowa  farmer 
was  oflfered  $41,600  for  the  land  which 
had  sold  for  $800  nine  years  before.    He 


refused  the  offer,  although  it  meant  a 
profit  to  him  of  $30,400  on  an  investment 
of  $11,200  in  two  years. 

Again. 

Ten  years  ago  forty  acres  of  inundated 
land  in  the  same  Missouri  county  likewise 
sold  for  $1.25  an  acre.  It  was  covered 
with  a  heavy  growth  of  oak,  gum  and 
elm.  Two  years  ago  the  timber  was  sold 
for  $5  an  acre  on  the  stump.    The  land 
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million  acres,  enough  to  provide  ten  thou- 
sand farmers  with  100-acre  farms; 
enough  to  add  75,000  more  to  the  popula- 
tion of  the  state;  enough  to  increase 
Missouri's  corn  yield  forty  million  bush- 
els a  year,  which  at  fifty  cents  a  bushel 
is  a  matter  of  $20,000,000  annually ;  not 
to  be  snufTed  at,  even  in  these  piping 
times  of  prosperity.  And  the  cost  of  re- 
claiming this  empire  is  estimated  at  no 
more  than  one-half  the  increased  corn 
yield  for  only  one  year.  Add  to  this  the 
500,000  acres  of  land  destined  to  be  re- 
claimed in  the  adjacent  swamps  of  Ar- 
kansas and  the  magnitude  of  the  work 
now  well  under  way  a  couple  of  hundred 
miles  below  St.  Louis  will  be  appreciated. 
At  the  north  end  of  the  great  swamp, 
where  it  narrows  to  a  width  of  thirty 
miles  between  the  Ozark  hills  and  the 
Mississippi  river,  six  streams  that  drain 


flat,  swampy  bottom  ten  to  twenty  miles 
wide  and  ninety  miles  long,  so  flat  and 
devoid  of  outlet  that  it  is  always  under 
water.  In  this  district  fifteen  hundred 
land  owners,  in  six  counties,  organized 
the  Little  River  Drainage  District  under 
the  state  law  which  provides  that  a  ma- 
jority of  the  land  owners  may  form  such 
districts.  The  plan  includes  the  digging 
of  a  main  channel  and  flood  way  eighty- 
five  miles  long  and  six  hundred  miles  of 
lateral  ditches.  This  will  drain  al!  of  that 
vast  swamp  and  conduct  the  waters  into 
the  main  canal  of  the  St,  Francis  River 
drainage  system,  which  will  carry  it  on 
down  to  enter  the  Mississippi  River  at 
Helena,  Arkansas.  Already  forty  large 
dipper  dredges  are  at  work  on  the  Little 
River  drainage  project,  which  when  com- 
pleted will  cost  four  million  dollars. 

But  the  immense  task  of  reclaiming  an 
empire  in  the  upper  Mississippi  valley 
does  not  stop  with  the  Little  River  drain- 
age project.  Where  a  half  million  acres 
of  arable  land  will  be  added  here,  there 
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remain  a  million  acres  to  be  added  by  tbe 
St.  Francis  river  drainage  project,  which 
is  the  most  stupendous  reclamation  work 
now  under  way  in  this  country.  The 
great  volume  of  water  which  must  be 
carried  from  the  floods  in  the  Ozarks  may 
be  imagined  from  the  fact  that  the  St. 
Francis  floodway  is  planned  of  sufficient 
capacity  to  carry  at  extreme  flow  a 
stream  of  water  2,000  feet  wide  and 
eight  or  ten  feet  deep.  This  water  is 
brought  down  by  the  innumerable  rivers 
and  streams  which  originate  in  the  Ozark 
hills  and  which  spread  out  over  the  coun- 
try in  lagoons  and  lakes,  some  places 
barely    covering    the 


two  states  is  a  million  acres — an  enor- 
mous addition  to  our  agricultural  lands. 
Nor  does  the  work  of  reclaiming 
swamp  lands  in  the  grain  belt  end  with 
these  two  immense  projects  in  Missouri 
and  Arkansas.  It  is  conservatively  esti- 
mated that  the  reclamation  "of  80,000,000 
acres  of  bogs  in  the  central  and  eastern 
portions  of  the  United  States  would  add 
a  value  of  $1,500,000,000  to  these  now 
worthless  areas,  without  taking  into  con- 
sideration the  future  rise  in  the  value  of 
the  lands.  For  instance,  the  reclamation 
of  the  two  and  one-half  million  acres  of 
marsh  lands  in  Wisconsin  alone  would 
add  a  value  thereto  of  $41,000,000.    The 


accomplish  for  the  grain 

belt  as  aiwhole  puts  the      Three  veabs  aoo  t 

wildest  dreaih  of  Beriah        ^'"'^'^  ^'^I'Vw 

Sellers  to  the  blush,  for  Near  storm 

while    Illinois    with    a 
million  acres  of  reclaimed  swamp  lands 
would  find  itself  twenty  million  dollars 
better   off,    Michigan,   Wisconsin,   Iowa 
and  Minnesota  have  approximately  12,- 


avarice  to  states  already 
Bog.  Last  Ybar  it     rich    bcyood    the     im- 
;  mjsHEia  OF  CORN      agination  of  Croesus. 
Lake.  Iowa.  Because  the  work  of 

reclaiming  these  vast 
areas  is  in  progress  is  one  of  the  reasons 
why  economists  predict  the  day  when  the 
grain  belt  will  have  practically  doubled 
its  production. 


REMARKABLE    BOY    SCULPTOR 


By 
LILLIAN    E.    ZEH 


o 


NE  of  the  picturesque  figures 
at  the  New  York  Zoological 
Park    just    now    is    a    boy 
modeling  wild 
ima  1  s  at 


close  range.  He  is  Avard 
Fairbanks,  and  he  came  out 
of  Utah,  with  a  Itimp  of 
clay,  an  absorbing  love 
of  animals  and  a  de- 
termination to  become  a 
sculptor  as  his  stock  in 
trade.  Inside  the  protecting 
rail  of  the  Lion  House, 
right  up  against  the  cages, 
he  sets  his  modeling  stand, 


and  with  sleeves  rolled  up  to  his  brown 
elbows  he  molds  and  digs  and  pats  his 
clay  in  the  shapes  of  the  huge  beasts 
behind  the  bars.  His  am- 
bition is  to  model  wild  ani- 
mals with  strict  fidelity  to 
their  natural  postures. 

Young  Fairbanks  already 
knows  something  about  ani- 
mal anatomy,  so  that  the 
lumps  and  bulges  that  show 
through  the  hide  of  a  Siber- 
ian tiger,  for  instance,  are 
no  longer  things  of  mystery 
to  him.  He  has  crowded  a 
,gBR.  year's  study  into  six  months, 
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working  all  day  on  his  ani- 
mals from  a  position  right 
before  the  cages,  and  at- 
tending regularly  the  night 
classes  at  the  Art  Students' 
League. 

His  natural  gift  for  re- 
producing  "action"  in 
groups  of  fighting  animals 
or  those  in  attitudes  of 
stealthy  movement  has  won 
for  him  two  scholarships  in 
the  classes  of  the  Art  Stu-  T""  ' 

dents'  League.  And  he  is 
only  fourteen  years  old.  His  first  schol- 
arship came  as  a  result  of  his  "Fighting 
Pumas"  and  the  second  was  won  by  his 
"Study  of  Fighting  Panthers."  The 
members  of  the  awarding  committee 
pointed  out  the  crudities  of  his  drawing 
and  certain  defects  of  composition,  but 
the  action  was  there,  and  it  was  because 
of  that  feature  of  his  work  that  the  prize 
was  bestowed.  Correct  drawing  can  be 
learned,  but  no  amount  of  study  will  give 
a  student  the  ability  to  infuse  a  realistic 
sense  of  movement  into  the  figures  he  is 
modeling  unless  he  has  talent  to  begin 
with. 

Everybody  connected  with  the  Zoolog- 
ical Park,  from  Director  Hornaday  down 
to  the  motherly  woman  who  matronizes 


animal-  feeder,  is  interested 
in  the  boy  who  works  so 
earnestly  with  his  clay  and 
little  wooden  modeling  tool 
in  front  of  the  wild  animal 
cages.  The  tigers,  lions, 
jaguars  and  pumas  them- 
selves seem  to  regard  him 
with  friendly  eyes.  They 
often  look  as  if  they  were 
consciously  posing  to  as- 
sist him  in  his  work  of  re- 
"*"■  producing  them. 

"It  takes  me  a  long 
while  to  get  a  piece  finished,"  said 
Master  Fairbanks,  "because  I  have  to 
wait  hours  sometimes  for  an  animal  to 
take  the  pose  I'm  doing  him  in.  I 
worked  on  my  tiger  and  my  bear  at  the 
same  time,  so  as  not  to  waste  any 
more  hours  than  I  could  help.  The 
keepers  used  to  give  me  a  loaf  of  bread 
for  bait,  I'd  go  down  to  the  bear  den 
and  flourish  the  bread  around  until  the 
bear  I  wanted  ambled  down  to  the  front 
of  the  cage.  He'd  pose  for  me  an  hour 
at  a  stretch  sometimes,  with  the  help  of 
a  piece  of  bread.  Then,  when  he  got 
tired  I  often  could  get  him  to  come  back 
again  by  whistling  for  him  and  holding 
up  another  chunk.  But  after  about  two 
hours  of  "being  good,"  he  wouldn't  sit 


another  minute,  no  matter  how  much  I 
wished  for  him,  or  how  much  bread  I 
tried  to  tempt  him  with.  He  was  through 
posing  for  the  day,  and  then  I'd  go  back 
to  the  tiger  and  wait  for  feeding  time, 
when  he  would  be  sure  to  sit  up  on  his 
haunches  in  the  position  I  wanted  him. 

"I  work  here  almost  every  day,  except 
Saturday  and  Sunday.  The  crowd's  too 
thick  on  Saturdays  to  get  any  work  done. 
They  push  in  on  all  sides  of  me,  and  a 
couple  of  dozen  children  climb  up  on  the 
railings  so  close  that  I  can't  move  my 
elbows.  Mondays  and  Thursdays  are  the 
best  working  days,  for  people  have  to  pay 
to  get  into  the  Park  and  there  aren't  so 
many.  The  ones  that  watch  me  just  stand 
quietly  and  look,  but  don't  interfere.  You 


have  to  get  used  to  people  watching  you ; 
after  a  while  you  don't  mind." 

There  is  no  other  place  in  the  world 
that  offers  such  a  collection  of  animals 
from  which  sculptors  may  obtain  living 
models,  as  does  the  New  York  Zoolt^cal 
Park.  Few  people  in  the  crowd  that 
surges  through  the  fine  lion  house  are 
aware  that  a  well-equipped  studio  is  a 
part  of  the  building,  designed  for  painters 
and  sculptors  who  desire  to  work  from 
live  wild  animal  models.  The  room  con- 
tains a  row  of  lockers,  running  water  and 
a  great  cage  into  which  the  particular 
animal  which  is  chosen  for  the  model  is 
brought.  This  artist's  room  is  used  only 
in  winter,  the  artists  preferring  to  work 
outside  at  other  seasons. 


BATS    TO    FIGHT    MOSQUITOES 

By 
ROBERT    FRANKLIN 


THERE  is  a  man  in  Texas  who 
has  found  out  a  new  way  to 
fight  the  mosquito.  His  name 
is  Dr.  Charles  R.  Campbell. 
He  is  official  bacteriologist  of 
the  city  of  San  Antonio. 

His  idea  is  to  employ  bats  as  mosquito- 
fighters.  The  neighborhood  of  San 
Antonio  is  especially  plagued  by  mos- 
quitoes— malaria  is  more  or  less  rife  in 
that  vicinity — and  for  a  long  time  past 
the  inhabitants  of  the  municipality  and 
its  suburbs  have  eagerly  sought  to  find  a 
solution  of  the  problem.  Much  benefit 
has  been  obtained  by  keeping  minnows 
in  cisterns  and  ponds — these  small  fishes 
being  greedy  devourers  of  mosquito 


roosts,"  as  he  calls  them — that  is  to  say, 
structures  so  contrived  as  to  invite  bats 
for  sleeping  purposes.  He  has  already 
put  up  two  of  them,  and  proposes  to  erect 
others,  those  already  in  operation  having 
proved  highly  successful. 

The  question  which  naturally  suggests 
itself  off-hand  is,  on  what  plan  or  pattern 
should  a  dormitory  for  bats  be  con- 
structed? And,  again,  when  once  it  is 
built,  how  are  the  little  winged  mammals 
to  be  induced  to  take  up  their  residence 
in  the  quarters  so  kindly  provided  for 
them? 

An  answer  to  the  first  of  these  ques- 
tions is  furnished  by  the  accompanying 
photograph,  which  shows  one  of  the  bat 
"t  by  Dr.  Campbell  in  the  out- 
an  Antonio.  One  notices  that 
might  be  expected — it  is  a  very 
niliar  type  of  structure,  Up- 
by  strong  posts  at  a  height  of 
eet  above  the  ground,  it  is 
■e  against  invasion  by  pred- 
y  animals  of  any  kind,  and  an 
itional  protection  against  cats 
afforded  by  inverted  pans  of 
eet-iron  with  saw  edges  sur- 
>unding  the  four  supporting 
osts. 

There  are  no  windows,  but 
Dpportunity     of     entrance     is 
afforded  to  the  bats  by  a  series 
of     horizontal     openings     so 
arranged  as  to  resemble  the 
slats  of  an  ordinary  window- 
shutter.  The  whole  building 
is    thirty    feet    high,    the 
upper  twenty  feet  being  the 
enclosed   portion,   and   the 
slatted  arrangement  runs  up 
each    of   two   sides    for   a 
distance  of  sixteen  feet. 

Inasmuch  as  the  slats  are 

turned  downward  at  a  sharp 

toes.  angle,    and    only    enough 
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space  is  left  between  them  to  admit  a  bat, 
the  interior  is  quite  dark — an  absolute 
essential,  inasmuch  as  bats  do  their  sleep- 
ing in  the  daytime,  and  require  for  the 
purpose  a  dark  place.  Thus  it  is  that 
they  sometimes  make  themselves  a  nuis- 
ance by  frequenting  lofts  in  houses ;  but 
of  caves  they  are  particularly  fond,  when 
they  can  find  them.  Unfortunately,  in 
most  parts  of  this 
country  caves  are 
scarce. 

This,  however, 
is  exactly  where 
Dr.  Campbell's 
idea  exhibits  itself 
as  practical.  His 
bat  roosts  are  in 
effect  artificial 
caves,  of  no  great 
size  but  big  enough 
to  accommodate  a 
large  bat  popula- 
tion. So  admirably 
are  they  adapted 
for  the  purpose 
that  no  artifice  is 
required  to  attract 
the  bats,  which 
promptly  proceed 
to  make  use  of  the 
quarters  provided 
for  them.  The  roost 
shown  in  the  pic- 
ture  has  been 
standing  only  six 
months,  and  al- 
ready as  is  esti- 
mated by  Dr. 
Campbell,  10,000 
bats  sleep  in  it 
every  day. 

A  bat's  wings 
are  modified  hands,  of  huge  size  rela- 
tively. When  the  animal  goes  to  sleep, 
he  hangs  head  downward  by  his  thumbs 
— that  is  to  say,  by  two  hooiis  which  cor- 
respond to  our  thumb-nails.  Hence  it  is 
necessary  to  provide,  inside  of  the  struc- 
ture here  described,  a  series  of  perches 
so  arranged  that  bats,  thousands  on  thou- 
sands of  them,  could  hang  in  serried 
ranks,  row  on  row  and  tier  above  tier. 
Thus  accommodated,  it  is  obvious  that 
immense  numbers  of  them  could  find 
sleeping  room  in  a  space  twenty  feet  high 
and  ten  feet  square  at  the  bottom.    At 


Dr.  CHARI.E3  R.  Caktbell. 

Thia  bBCtciiDloiiit  of  San  Antonio  is  Giibli 

malarit  iadir«tl|>  bT  mean*  ol  ball. 


the  top,  however,  the  roost  is  only  five 
feet  square,  because  its  sides  slant. 

Access  to  the  interior  of  the  roost  is 
had  by  means  of  a  ladder,  through  the 
floor.    It  may  need  repairs  from  time  to 
time.    But  the  main  reason  for  providing 
means  of  entrance  is  to  collect  the  drop- 
pings of  the  bats,  which,  as  most  people 
are  aware,  are  an   extremely  rich  and 
valuable    fertilizer. 
Dr.    Campbell    be- 
lieves that  the  "bat 
guano"     from    his 
roosts    will     much 
more  than  pay  the 
interest  on  the 
money  invested   in 
them. 

The  main  object 
in  view,  however, 
is  neither  to  pro- 
cure fertilizing  ma- 
terial nor  to  afford 
free  dormitory 
privileges  for  bats. 
It  is  mosquito-kill- 
ing. If,  by  the  con- 
struction of  roosts, 
bats,  as  is  expected, 
can  be  induced  to 
multiply  in  great 
numbers  in  the 
neighborhood  of 
San  Antonio,  they 
will  wipe  out  the 
troublesome  insects 
by  wholesale.  Such, 
at  all  events,  is  the 
theory  on  which 
Dr.  Campbell  is 
proceeding.  As  one 
of  the  health  offi- 
cers of  the  city,  he 
looks  upon  the  plan  as  a  measure  of 
sanitation — the  mosquito  being  recog- 
nized today  as  a  spreader  of  malaria  and 
other  diseases. 

It  will  be  noticed  that  the  roosts  help 
the  bats,  and  thereby  encourage  their 
multiplication,  in  two  ways — first  by 
providing  them  with  suitable  living  quar- 
ters^ which  under  ordinary  circum- 
stances they  do  not  easily  find — and 
secondly  by  protecting  them  against  the 
cats  and  other  enemies.  Mosquitoes  fly 
only  at  night,  and  hence  for  their  destruc- 
tion the  bats  are  especially  valuable. 


BREAKING    A    BRIDGE    TRUST 

By 
HARLAN    DAVID    SMITH 


NE    million    dollars    wasted 
every  year  on  Kans 


bridges!  The  brand  new 
state  highway  engineer 
bumped  into  that  fact  before 
he  had  been  in  office  six  months.  Two 
million  for  bridges  and  one-half  of  it 
wasted  1  That,  you  will  agree,  was  con- 
siderable of  a  leak.  To  the  engineer — an 
old  bridge  man  himself — it  sounded  like 
mighty  bad  business. 

Conscious  of  his  duty  in  the  matter  the 
new  engineer  left  his  office  one  day  and 
went  out  to  look  for  a  million  dollars. 

And  he  returned  with  his  discovery— a 
full  grown  bridge  trust.  The  newspapers 
told  about  it  one  morning.  It  was  a  fine 
story.  The  trust,  the  engineer  discovered, 
was  doing  business  in  every  county  of  the 
state. 

The  trust,  Walter  Scott  Gearhart,  the 
new  engineer,  discovered,  was  simply  a 
combine  of  bridge  companies  doing  busi- 


ness in  Kansas.  The  state  had  been 
divided  into  districts  and  every  company 
had  a  district.  When  bids  for  a  bridge 
were  to  be  let,  a  representative  from 
every  company,  usually,  would  put  in  a 
bid.  But  if  the  bridge  was  to  be  built  in 
A — company's  district,  for  example,  the 
A — representative  got  the  contract.  His 
bid  always  would  be  lower  than  the 
others.  If  it  was  in  B — company's  dis- 
trict, the  B — man  always  happened  to 
have  the  lowest  bid.  Mr.  Gearhart  also 
charged  that  when  the  successful  bid  was 
made  up  it  included  not  only  a  profit  for 
the  bidder  but  a  "rake-off"  for  each  of 
the  other  bidders  to  the  amount  of  a  lib- 
eral "expense  account." 

The  plan  worked  easily.  Even  shrewd 
county  commissioners  were  duped  year 
after  year.  Usually,  the  bids  were  un- 
reasonable, and  the  workmanship  and 
material  were  poor.  When  Mr.  Gearhart 
came  in  1909,  the  state  was  full  of  "tin" 


washed  out  in  1903  and     Two  Ubn  Werk  Ki 
reconstructed   at   a  cost     _  ,^"'^"  ^ 

of  $8,000.  In  1907  it  was  ".Co^Jhr^^ 

washed  out  again  and 
rebuilt  for  $9,ttX) ;  again  washed  out  in 
1910,  and  again  rebuiU  for  $8,000.  That 
made  the  cost  of  this  bridge,  as  it  stands 
today,  $39,000.  And  it  would  take  $25,000 
right  now,  according  to  Mr.  Gearhart, 
to  make  it  a  first  class  structure.  That 
would  bring  the  total  cost  to  $64,000,  A 
bridge  that  would  not  have  been  washed 
out  could  have  been  built  for  $35,000,  the 
highway  engineer  says. 

In  one  county,  Mr.  Gearhart's  findings 
showed  that  a  certain  bridge  company 
had  been  building  all  the  bridges  at  cost 
plus  ten  per  cent  for  profit.  But  never 
had  that  company  furnished  an  itemized 
list  of  expenditures  for  a  bridge.    Going 


LLKii  BECADSR  Th»     was  sued  for  that  amount 

IT-Tml™  ,„  K...    and    the    case    now    is 
<n  ID  damatre*  to  buy  ,. 

icrete  bridEei.  pending. 

To  combat  such  wick- 
edness, the  new  highway  engineer  de- 
cided upon  two  courses.  One  was  educa- 
tional ;  the  other  legislative. 

Legislatively,  Mr.  Gearhart  decided  to 
work  for  a  new  bridge  law.  The  old  one 
was  a  bungled  affair  which  no  one  ever 
had  understood.  It  was  a  relic  of  the 
60's,  It  was  of  use  only  to  the  bridge 
companies,  and  to  them  because  it  was  so 
elastic  as  to  allow  nearly  anything  they 
cared  to  do.  The  new  law  would  provide 
for  state  supervision  of  all  bridges.  The 
highway  engineer,  under  the  law  pro- 
posed by  Mr.  Gearhart,  would  pass  on  all 
specifications  for  bridges  and,  with  the 
help   of   his   assistants,   superintend  the 


SEVERAL  THOUSAND  DOLLARS  WERE  SAVED  IN  BUILDING  THIS  INSTEAD  OF  A  HIGH 

STEEL  BRIDGE. 

CancTGEe  bridge  is  Clark  CouDtv.  KlDUI. 


construction.  These  good  bridge  meant, 

were  the  main  fea-  though     the     first 

tures   of   the   pro-  cost    was    a    little 

posed  legislation.  more. 

Educationally,  the  About  the  first 
campaign  was  a  <  bridge  Mr.  Gear- 
success.  Mr.  Gear-  hart  built  was  down 
hart  talked  bridges  „                    ,                -        -.        =                in     Clark     county. 

,                       ,            ^  "  EXCEPTIONALLV    LoNQ  FOB   A   SPAN — SIXTY  FrBI— BUT        rr-i             .-^        . 

and  roads,  too,  safrl*  keiwokcrd.  Ihe  Qark  county 
everywhere — in  commissioners 
country  school-  were  just  getting 
houses,  court  ready  to  let  a  con- 
rooms,  churches,  tract  for  a  tig 
opera  houses,  dance  steel  structuie 
halls,  skating  rinks  which  would  span 
— a  nywhere  a  one  of  these  creeks, 
crowd  waited  for  It  was  to  be  high 
him.  In  the  summer  above  flood  marks, 
he  talked  bridges  at  such  a  Concrbtf  Bridgb  as  This  Adds  to.  Rathkr  Consequently  it 
grange  picnics,  old  tham  Mars.  ihz  Bbauiv  o.  the  Landscape.  ^quIj  ^e  an  ex- 
settlers'  reunions,  pensive  bridge.  It 
Fourthof  July  looked  mighty 
celebrations,  chau-  good  to  the  bridge 
tauquas,  and  county  trust.  But  on  ac- 
fairs.  count  of  its  height 
Getting  the  co-  the  approaches  to 
operation  of  county  the  bridge  must  be 
commissioners  in  steep,  and  that 
some  counties  Mr.  would  prevent 
Gearhart  built  con-  heavy  hauling.  The 
Crete  bridges  and  commissioners  did 
culverts  and  then  not  wish  to  make 
pointed  at  them,  or  hauling  any  more 
pictures  of  them  on  ^„„  g„,^^  ^  ^^^^^,  Stat,  h,gh^a»  Enc.neh«  difficult,  neither  did 
a  screen,  while  he  Arb  bTHOHOLv  Reuvobcbd  with  stkbl.  they  care  to  put  m 
talked.  Concrete  a  low  bridge  for  the 
illustrations,  you  understand.  He  gave  high  waters  to  play  with. 
prices    and    showed  what    a    saving    a         In  the  dilemma  somebody   suggested 

J?/ 
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that  the  new  highway  engineer  at  the 
agricultural  college  be  asked  about  it. 
Reluctantly,  the  "college  man"  was 
questioned  in  a  letter,  Mr,  Gearhart 
answered  all  the  questions  when  he 
arrived  at  the  site  of  the  bridge  a  few 
days  later.  He  took  in  the  situation  at 
once  and  recommended  a  low  concrete 
bridge  about  six  feet  high.  A  bridge  of 
that  sort,  he  told  the  commissioners, 
would  withstand  the  high  waters ;  the 
drift  would  float  harmlessly  over  it,  and , 
it  would  be  on  a  level  with  the 


advertised  for  bids  and  when  the  lowest 
bid  exceeded  $3,000,  a  farmer,  William 
Eitts,  made  a  "roar."  He  had  plans  made 
for  a  concrete  bridge,  designed  to  last 
for  a  century  or  two,  contracted  himself 
to  erect  this  bridge,  hired  farm  hands  to 
do  the  work  and  put  in  his  bill.  The 
bridge  is  a  fine  one  which  will  stand  for 
ages  and  the  total  cost  to  the  county  was 
$665.65. 

Martyrs  there  have  been  too,  for  the 
cause  of  better  bridges  in  Kansas.     Not 


dollars  less  for  a  permanent  bridge  of 
that  sort  than  buy  an  expensive  steel  one 
which  would  be  inefficient  and  require 
repairing  ? 

Having  never  heard  of  such  engineer- 
ing before,  the  commissioners  were  a  bit 
dubious.  It  required  a  good  deal  of 
argument  on  the  part  of  the  "college 
man"  to  convince  them.  But  they 
yielded,  finally,  though  still  doubting,  and 
Clark  county  got  its  first  low  bridge. 
Now  it  has  many  of  them.  It  was  just 
the  type  of  bridge  that  county  needed. 
The  "tin"  bridge  trust  lost  thousands  of 
dollars  in  that  county  as  a  result,  and  in 
neighboring  counties,  too. 

The  highway  engineer  being  only  an 
adviser  can  give  information,  draw  plans 
and  specifications,  and  superintend  con- 
struction only  when  asked, 

Down  in  Coffey  county,  the  first  of  this 
year,  the  commissioners  desired  to  build 
a   bridge   across   Tequas   Creek.    They 


until  Howard  Lamb  and  Ben  Reid  were 
killed  when  their  traction  engine  went 
through  an  old  wooden  bridge  did  Mar- 
shall county  waken  to  the  realization  that 
many  of  its  bridges  were  death  traps. 
Lamb  and  Reid  died  because  a  neglected 
bridge  had  rotted.  But  Mashal!  county 
learned  a  lesson.  In  the  damage  suits 
the  county  lost  enough  money  to  pay  for 
two  or  three  good  bridges. 

With  the  legislature  Mr.  Gearhart  and 
his  supporters  have  not  been  so  success- 
ful. The  trust  defended  itself  from  the 
lawmakers  last  year.  The  bridge  bill  wai 
defeated. 

But  with  the  agricultural  college  be- 
hind him  and  with  the  support  of  Gov- 
ernor Stubbs,  who  pledged  himself  only 
a  few  days  ago  to  help  oust  the  trust, 
Mr.  Gearhart  is  confident  that  the  next 
legislature  will  pass  a  good  bridge  law — 
one  that  will  provide  for  state  inspection 
of  plans  and  bids  at  least. 


HEALING    WITH    DRY    AIR 

By 
DR.    ALFRED    GRADENWITZ 


THOSE  who  have  ever  lived  in 
the  tropics  cannot  have  failed 
to  notice  the  extraordinary 
rapidity  with  which  the  heal- 
?ng  of  wounds  occurs  in  those  ■ 
regions.  This  striking  fact  must  be  put 
down,  not  to  the  heat,  but  to  the  ex- 
treme dryness  of  the  air,  which  prac- 
tically no  bacteria  are  able  to  resist. 

It  occurred  to  a  German  practitioner. 
Dr.  R.  Kutner,  director  of  the  Empress 
Frederic     Hospital    at     Charlottenburg, 
Germany,    that    these    curative    virtues 
could  be  utilized  anywhere,  by  applying 
to  a  wound  or  lesion  a  current  of  dried 
air.    He    therefore    designed    a    special 
apparatus  comprising  in  its  lower 
part   an   electro-mot( 
to     the     electrical     i 
motor    drives    a    pc 
drawing   in   the   out; 
throwing  it  through 
hose    into    a    batterj 
bottles    located    in 
the  upper  part  of 
the  apparatus. 
These  bottles  con- 
tain liquid  paraffin, 
calcinated    pumice- 
stone,  impregnated 
with  sulphuric  acid, 
and   some   bars  of 
caustic     soda.     An 
additional  bottle  is 
provided    for    im- 
parting to  the  dried 
air,   whenever  de- 
sired, a  specific 
therapeutic   effect 
by  the  vaporization 
of  these  medicinal 
substances. 

The  dry  air  leav- 
ing this  battery  is 


double-way  cock,  either  into  a  vessel  con- 
taining ice  or  refrigerating  mixtures  or 
into  a  metal  cylinder  containing  electric 
radiators,   the  temperature  of  which  is 
adjusted  by  a  regulating  lever.    The  out- 
put of  the  apparatus  is  controlled  by  a 
special  lever  connected  to  a  valve  which 
receives  any  surplus  air.    The  tempera- 
ture of  the  air  is  given  by  a  thermometer. 
An  India  rubber  tube  fixed  to  the  dis- 
charge opening  of  the  cylinder  terminates 
in  a  handle  to  which  one  of  a  set  of 
readily  exchangeable  fittings  is  applied. 
For  treating  the  skin  and  wounds,  rose- 
shaped  nozzles  are  used,  whereas  inhala- 
tion into  the  mouth  or  nose  is  effected 
bv  means  of  masks  and  glass  fit- 
nucous  membranes  of 
ans  such  as  the  nose, 
5,  etc.,  are  treated  by 
lubes  adapted  to  the 
he   organ.    The    best 
to   apply  the   air   in 
the    form    of    a 
shower-bath.   As 
the  caustic  soda 
used  for  the  defin- 
ite   dessication    of 
the  air   current   is 
dissolved   in   moist 
air,  the  dryness  of 
the   air  can   be 
checked     perfectly, 
which  greatly  adds 
to  the  usefulness  of 
the  apparatus. 

The  amount  of 
air  on  which  the 
rapidity  of  healing 
effects  obviously 
depends  is  deter- 
mined by  the  out- 
put of  the  motor 
and  fan.  Dr.  Kut- 
unabIS"™  rL!^"  ^'"      ner  s  u  c  c  e  e  d  s  in 
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raising  it  up  to  20  liters  per  minute  or 
1,200  liters  per  hour.  Such  enormous 
quantities  of  air,  which,  by  the  way,  can 
be  readily  controlled,  will  insure  a  most 
rapid  drying  even  at  ordinary  tempera- 
tures. Owing  to  the  rapid  vaporization 
of  any  moisture,  the  patient  only  has  a 
feeling  of  freshness  even  at  very  high 
temperatures  50  degrees  centigrade  and 
more.  As  moreover,  a  certain  moisture  of 
the  tissues  is  indispen- 
sable,     especially     in 


each  case  depends  on  the  object  to  be 
treated.  The  skin  thus  demands  a  dif- 
ferent temperature  from  the  mucous 
membranes  situated  in  the  interior  of  the 
body.  The  bactericidal  power  of  refrig- 
erated air  might  be  advantageously  com- 
bined with  the  healing  virtues  of  dry  air. 
This  new  method  is  not  limited  to  the 
healing  of  wounds,  but  will  be  found  of 
the  utmost  value  in  the  whole  field  of 
surgery,  and  in  treating  any  catarrhal 
affection  of  mucous  membranes  or  skin 


DIFFERENT  FORMS  OF  NOZZLES  FOR  APPLYING  DRY-AIR  SHOWER  BATHS. 

should  not  be  driven  too  far.  The  most  but  definitely  discontinued,  thus  insuring 
advantageous  condition,  as  determined  by  a  perfect  cure  without  any  other  treat- 
the  amount  of  air  and  its  temperature  in     ment. 


The  cardinals  of  character  are  the  four  requisites : 
truth,  kindness  of  heart,  honor,  right  feeling.  It  does 
not  follow  that  because  a  man  has  polish  he  has  real 
culture.  A  man  who  has  a  noble  character  will 
perform  noble  actions.  He  may  know  nothing  about 
manners,  but  he  will  make  no  mistake.  Be  the  man 
and  you  will  know  how  to  act.  Character  is  native 
ability;  manners  mean  discipline.  We  mustnot neg- 
lect the  discipline  bat  we  must  first  have  character. 

-Dr,  A.C.Schumachrii. 


TEMPTING    DISASTER    BY    RAIL 

By 
ROBERT    G.    SKERRETT 


«»TCE  and  s 

I    the  lives  c 

I    most  of  t 

I    gers  of  1 

X   tieth  Cer 

itecl   wh^n  a  b 

snapped  five  ca 

an  embankment 

son  River  a  few 

keeps  ie." 

So  ran  a  ne\ 
press  of  the  coi 
Yet  when  we 
seats  calmly  in 
indifferent  to  tf 
ing  train  of  hun 
to  its  course  oi 
bons  of  steel. 

Of  course  ma 
d  i  sasters 
have   hap- 
pened— hun- 
dreds   of 
them,  in  fact     ^^ 
— because  of     en 
breaking     J?, 


A  Finished  Rail. 


omehow  it  sel- 
i  to  us  that  we 
;  the  same  risks 
proved  fatal  to 
hers. 

Lccident  to  the 
Limited,  ice  in 

stopped  the 
s,  bore  their 
ne  for  the  pas- 
rowning.     The 

a  shock  that 
and  sphntered 

and  perhaps  a 
L  killed  no  one, 
persons    were 

is  said  that  the 
steel  cor- 
poration re- 
cent 1  y   re- 
fused    to 
9!L    guarantee  its 
nd     rails.  To  this 
'*'     refusal  is  at- 
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tributed  the  action  of  J.  J.  Hill  in  giving 
an  order  for  70,000  tons  of  rails  to  an 
independent  manufacturer  who  would 
make  such  a  guarantee. 

According  to  a  statement  made  re- 
cently to  A.  R.  Ewald,  engineer  of  the 
Illinois  railroad  and  warehouse  commis- 
sion, 200  broken  rails  were  discovered 
during  January  on  one  division  of  one  of 
the  roads  operating  in  Illinois  and  Wis- 
consin. In  each  case  the  break  was  de- 
tected by  the  block  signal. 

We  are  told  that  cold  weather  is  re- 
sponsible for  just  such  accidents  as  this, 
and  we  are  given  to  understand  that 
climatic  conditions  have  called  a  halt  in 
the  chemical  constitution  of  the  higher 
grades  of  steel  rails.  We  are  informed 
that  the  steel  has  become  brittle  with  its 
increasing  hardness,  hard- 
ness being  desired  in  or- 
der to  resist  wear,  and,  as 
a  sample,  the  rumored 
fracturing  of  nine  hun- 
dred rails  through  the 
pounding  of  a  single  flat 
wheel  on  a  freight  car  is 
cited  for  our  enlighten- 
ment. We  are  not  told, 
however,  what  was  the 
nature  of  the  steel  where 
these  breaks  occurred, 
and  we  are  left  to  infer 
that  the  metal  was  in 
every  physical  sense 
sound.  But  there  is 
every  probability  that 
the  steel  was  defective, 
and  that  it  was  of  a 
grade  or  quality  that 
should  never  have  been 
rolled  into  rails  that 
were  to  be  laid  upon 
the  main  line  of  any 
road.  This  subject 
has  been  purposely  he- 
fogged  by  technicali- 
ties, and  an  air  of 
mystery  has  studi- 
ously been  fostered 
about  the  making 
of  steel,  but  there 
are  some  funda- 
mental, simple 
things  which  any 
layman  can  under- 
St<^nd — s  i  m  p  1  e 


Diagram  Showing  Method  of  Casting  Sterl  Ingots 

IN  Iron  Molds. 

The  dotted  lines  indicate  the  proi^ressive  solidifyinir  of 
the  steel,  and  the  small  arrows  point  the  direction  and  the 
stages  of  the  "freezing.**  The  'pipe**  cavity  is  the  result 
of  an  insufficient  quantity  of  moltcp  metal  to  fill  the  final 
hole  caused  by  the  total  shrinkage  of  the  mass* 


things  which  explain  just  why  bad  steel 
exists  and  how  it  comes  to  be  rolled  into 
rails. 

The  root  of  the  trouble  is  what  is 
known  as  the  ingot,  that  is,  the  big  block 
into  which  the  steel  is  cast  before  it  is 
rolled  into  any  of  the  shapes  demanded 
by  commerce. 

Rail  ingots  are  masses  of  metal  weigh- 
ing anywhere  from  two  to  three  tons, 
they  may  be  from  eighteen  to  twenty 
inches  square  at  the  bottom — ^tapering 
slightly  toward  the  top,  and  standing 
sometimes  fully  five  feet  high.  These 
dimensions  depend  upon  the  number  of 
rails  to  be  rolled  out  of  each  ingot,  and 
the  refinements  of  size  and  form  being 
again  regulated  by  the  particular  facili- 
ties and  practices  of  each  mill. 

The    molten    metal    is 
poured   into  cast-iron 
molds,  and  the  ingots  so 
formed  remain  there  until 
the  steel  has  solidified  suf- 
ficiently to  permit  these 
big  blocks  of  outwardly 
red-hot  metal  being  han- 
dled  without  much  risk 
of   their  breaking  apart 
and    spilling    their    still 
liquid     contents.       The 
manner   in   which  these 
ingots  are  treated  up  to 
the   time   that   they  be- 
come   solid    throughout 
has  a  great  deal  to  do 
with    the    ultimate    de- 
gree   of    soundness    of 
these    blocks.      If    the 
ingots  be  toppled  over 
or  laid  upon  their  sides 
before    they    have 
frozen,"   as   the   steel 
man  puts  it,  then  a  bub- 
ble or  cavity  forms  in- 
side of  the  mass  which 
constitutes     a     defect, 
and  which  can  not 
be  removed  subse- 
quently by  rolling, 
even    though     the 
surfaces  of  the  cav- 
ity may  be  brought 
together  in  intimate 
contact  —  there  re- 
mains always  a  line 
of  half-born  frac- 


ture   which   will   develop  under   service 
stresses. 

There  is  another 
cause  for  the  for- 
mation of  this  cav- 
ity or  "pipe,"  as  it 
is  technically 
termed:  the  origin 
is  due  to  a  shrink- 
age which  steel  un- 
dergoes in  passing 
from  the  molten  to 
the  rigid  or  solidi- 
fied state,  and  this 
is  the  most  fruitful 
source  of  the  blem- 
ish which  endan- 
gers the  soundness 
of  the  rail.  The 
steel  contracts 
roundly  quite  eight 
per  cent,  in  passing 
from  its  melted  to 
its  solid  condition, 
and  this  contraction 
takes  place  pro- 
gressively from  the 
instant    the    liquid 

steel    touches    the         loco«ot.v».  <,.  th,,  s 
cold   walls  of  the  the  i 

e  n  compassing 

mold,  but  the  top  of  the  ingot  is  the  last 
to  "freeze," 


Bear  in  mind  that  any  given  quantity 
of  the  melted  metal  occupies  more  space 
in  that  state  than  it 
will  when  set  or 
rigid.  The  filling 
of  the  mold  takes 
but  a  few  seconds, 
and,  at  once,  the 
steel  touching  the 
mold  walls  chills, 
thus  providing  a 
skin  or  covering 
for  the  molten  ste;l 
inside  of  it  which 
has  yet  to  shrink. 
This  coat  or  skin 
will  contract  but 
very  little  more  in 
passing  to  its  ulti- 
mate condition,  but 
it  is  even  then  far 
too  large  for  the 
shrunken  state  of 
its  contents  when 
they  shall  have  be- 
come likewise  set. 
Therefore,  there 
comes  a  time  when 
iJiiR  Pound  Hahd  uton  *^'^  internal  shrink- 
Raiis.  age   results  in   the 

formation  of  a 
cavity  or  a  series  of  cavities  extending 
from  the  top  of  the  ingot  downward  into 


il.tcralc  the  ■'niDed 
abl  be  cut  and  dee. 


THE  CROSS  OR  "X"  MARKS  THE  COUNTERBALANCE  SEGMENT  IN  ONE  OF  THE  SIX  BIG 

DRIVING  WHEELS  OF  A  100- TON  LOCOMOTIVE. 

TheH  are  the  weight!  Ibat  deal  tbe  hammer  blowi  ddoii  the  tail.    Only  eaund  dicIr]  can  BurviTc  this  bittcrins  Iot 

any  length  ol  time. 


its  body.  This  is  the  normal  formation 
of  "pipe."  Upon  the  surface  of  this 
"pipe"  there  is  a  dark  deposit  or  oxide, 
where  the  metal  has  been  affected  while 
still  hot  by  the  air.  This  oxide  effectually 
prevents  the  welding  of  the  surfaces 
together  so  as  to  accomplish  a  union  of 
the  neighboring  crystals  of  steel.  The 
depth  or  extent  of  the  "pipe"  depends 
principally  upon  two  things,  the  amount 
of  carbon  and  other  needful  alloys  as 
well  as  the  temperature  at  which  the 
molten  metal  is  teemed  into  the  molds. 
The  greater  the  percentage  of  alloy  the 
lower  the  melting  point  and  the  longer 
the  steel  takes  in  reaching  the  solid  state, 
because  the  impulse  to  "freeze"  is  stimu-' 
lated  to  quicker  action  at  one  stage  by 
the  higher  temperature  of  the  metal.  In 
effect,  it  is  akin  to  the  difference  in 
remaining  velocity  which  a  rolling  object 
has  after  coasting  down  two  hills  of  the 
same  length  but  of  different  grades.  The 
longer  the  steel  is  in  passing  from  the 
liquid  to  the  solid  condition  the  greater 
the  depth,  although  not  the  volume,  of 


the^:!'pipe"  cavity ;  and  the  higher  the 
temperature  of  the  steel  when  teemed 
into  the  mold  the  greater  its  fluidness  and 
the  easier  it  is  for  the  alloys  to  flow 
upward  and  to  localize  disproportion- 
ately in  the  neighborhood  of  the  "pipe," 

This  concentration  of  the  alloys  is 
called  the  "segregate,"  and  is  undesirable 
steel.  Therefore  neither  the  "segregate" 
nor  the  "pipe"  should  be  rolled  into  rails 
— especially  into  those  rails  which  are 
expected  to  support  fast  trains  and  heavy 
traffic. 

There  is  another  blemish  in  steel  which 
consists  in  the  presence  of  granules  of 
slag,  and  there  is  also  the  defect  which 
is  known  as  blowholes — really  bubbles  of 
gas  which  have  been  caught  in  the  solidi- 
fying steel.  To  a  very  large  extent  these 
troubles  can  be  got  rid  of  by  the  sacrifice 
of  a  little  time. 

In  France,  the  average  of  breakage  is 
one  out  of  every  2,000,  and  in  Germany 
the  rate  is  something  like  one  out  of 
every  1,150.  This  is  far  beyond  the  en- 
durance here. 


BENDING    A    STEEL    BAR    WITH 
THE    LITTLE    FINGER 

By 

ROBERT    A.    SANBORN 


A  BAR  of  steel  is  commonly  re- 
garded as  a  symbol  of  rigid- 
ity, as  a  thing  that  defies  any 
such  petty  force  as  the  pres- 
sure of  a  finger  to  change  it 
in  the  slightest  degree.  And  no  human 
eye  unassisted  can  detect  that  so  small 
a  fraction  of  energy  has  any  effect  on  the 
bar.  Apparently  it  is  as  straight  as  before 
the  puny  effort.  Nevertheless  it  is  a 
matter  of  demonstrable  fact  that  the  bar 
can  be  bent  by  no  greater  force  than  you 
use  to  affix  a  postage  stamp  to  a  letter, 
bent  exactly  as  a  strip  of  whalebone  is 
bent  by  a  like  pressure. 

To  assist  the  eye  in  appreciating  this 
fact  a  simple  piece  of  apparatus  is  used 
known  to  physicists  as  an  interferometer. 
This  consists  of  two  small  mirrors  which 
are  exactly  parallel  and  placed  so  close 
together  as  to  seem  almost  in  contact. 
The  upper  mirror  is  thinly  silvered  on  its 
lower  surface  ="  ■"  *"  ^^  =-"•'- 
transparent, 
mirror    is    li 
vered    on    it 
surface   so  t 
light  is  transn 
through    bul 
reflected  bai 
Rays  of  light 
directed 
down  upon 
the    mirrors 
pass    down- 
w     a     r     d 
through 
the  upper 
one,  strike 
the  reflect- 
ing    surface 
of  the  lower,  are  thence 
sent  upward  by  reflec- 
tion, and  colliding  with 
the  rays  that  are  coming 


down  from  the  source,  produce  concen- 
tric circles  of  light  and  dark  aspect.  The 
dark  circles  are  those  of  no  light  motion, 
that  is,  where  the  mingling  of  the  down- 
ward direct  light  waves  and  the  upward 
reflected  ones  neutralize  the  motion  of 
each  other;  the  light  circles  are  caused 
by  double  reflection,  that  is,  where  some 
of  the  light  reflected  from  the  opaque 
mirror  is  reflected  in  turn  from  the  semi- 
transparent  surface  above,  and  back 
again  from  the-  lower  surface.  These 
light  circles  are  known  as  interference 
fringes. 

In  this  demonstration  a  bar  of  machin- 
ery steel  two  feet  long,  and  three  and 
one-half  inches  in  diameter,  is  supported 
at  each  end  by  four  brass  pegs,  so  that 
the  bar  is  lifted  about  half  an  inch  from 
the  table.    The  mirrors  are  about  a  quar- 
ter of  an  inch  thick,  and  a  little  more 
than  an  inch  square.    The  lower  opaque 
mirror  is  cuiMinrted  fimily  On 
)f  the  bar  by 
upon  a  metal 
ut  half  an  inch 
neter  which  is 
dded  in  the  bar 
ihort   distance. 
le  upper  semi- 
an  spare  nt  mir- 
>r  is  stably  held 
y  an  angle  iron 
hat  is  attached 
o  either  end  of 
:he  bar.    Up 
through   the 
support  of 
the  upper 
mirror   runs 

- f  half  an  inch 

diameter  down  through 
which   the  light  passes 
from   a  helium   tube  a 
■ba"m1«Tb"Ih'2'w""    little  distance  behind  the 
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bar.  The  rays  are  first  screened  through 
a  plate  of  ground  glass  and  then  meet  a 
slanted  plate  of  clear  glass  from  which 
some  of  them  are  reflected  upon  the 
mirrors. 

When  the  light  b  flashed  on  and  you 
look  down  through  the  hole  upon  the 
mirrors,  you  see  in  the  center  a  core  of 
yellowish  light,  around  that  a  dark 
purplish  circle  which  marks  the  interfer- 
ence of  the  direct  and  reflected  waves  of 
light,  then  a  circle  of  the  yellow,  the 
interference  fringe,  then  the  beginning  of 
another  dark  circle.  Now  you,  the 
sceptic,  press  your  finger  firmly  down  on 
the  middle  of  the  bar.  What  you  see  is 
this.  The  concentric  circles  of  light  and 
dark  move  in  toward  the  center,'  from  out 
beyond  the  limit  of  vision  come  first  one 
interference  fringe  and  then  another.  If 
you  bear  down  very  hard  with  both  fore- 
fingers more  circles  will  pass  inward  to 
the  center,  just  the  reverse  of  what  you 
see  when  you  throw  a  stone  upon  the 
surface  of  a  pond.  You  are  convinced 
now  that  you  have  actually  bent  the 
heavy  steel  bar  with  one  frail  forefinger, 
because  the  bar  being  rigidly  supported 
at  the  ends,  its  position  can  only  be 
changed  at  the  middle,  and  from  the 
middle  gradually  less  and  less  as  it  nears 
the  ends.  The  explanation  of  the  me- 
chanical movement  of  the  fringes  is  read- 
ily understood  by  the  lay  observer.  As 
the  middle  of  the  steel  bar  is  depressed 
and  the  mirror  with  it.  more  and  more 
of  the  surface  of  the  mirror  is  exposed 


to  the  light,  and  more  fringes  come  into 

If  you  are  interested  in  knowing  just 
how  much  you  have  bent  the  bar  you 
have  to  turn  to  your  scientific  friend  who 
is  conducting  the  demonstration.  He 
tells  you  that  the  passing  of  one  fringe 
indicates  that  the  lower  mirror  has  been 
moved  about  one-half  a  wave  length  or 
fifty-nine  one-hundredths  of  a  micron, 
and  that  as  you  have  seen  two  fringes 
pass  inward  that  you  have  actually  bent 
the  bar  about  one  micron  or  one  thou- 
sandth of  a  millimeter,  or  about  one 
twenty-five  thousandth  of  an  inch.  Not 
very  much,  it  is  true,  and  quite  unap- 
preciable  to  the  eye  but  still,  as  the  inter- 
ferometer mirrors  have  proved  to  you,  a 
measurable  amount. 

To  the  philosophic  mind  this  experi- 
ment may  be  interpreted  to  show  that  the 
consequences  of  one's  acts  are  far  more 
considerable  than  one  supposes,  and  that 
the  slightest  motions  and  eflforts  produce 
effects  that  are  altogether  unknown  to  the 
actor.  To  the  scientist  this  application  of 
the  interferometer  mirrors,  here  merely 
used  in  the  way  a  popular  lecturer  uses 
pretty  experiments  to  open  the  minds  of 
his  audience,  lends  itself  to  practical  use 
to  measure  extremely  small  degrees  of 
deformation,  A  ray  of  light  by  this 
method  becomes  a  natural  micrometer  of 
the  greatest  perfection,  particularly  cal- 
culated for  the  determination  of  such  in- 
finitesimal degrees  as  escape  all  other 
means  of  measurement. 


GOVERNMENT  RUNS  RAlLtOAD 
TO    BUILD    BIGGEST    DAM 

By 

RRNE      BACHE 


RECENTLY  the  United  States 
government  undertook  to  build 
a  big  dam  at  Arrowrock, 
Idaho,  for  the  purpose  of  irri- 
gating several  hundred  square 
miles  of  what  hitherto  has  been  desert. 
At  least  1,000  men  will  be  employed  on 
the  work  for  a  period  of  about  six  years. 
They  must  have  some  means  of  trans- 
portation to  and  from  Boise,  which  is 
twenty-two  miles  distant,  and  immense 
quantities  of  cement  and  other  materials 
for  construction  must  be  fetched  to  the 
dam  site — not  to  mention  food  supplies, 
etc. 

As  a  result  the  government  has  built 
a  railroad  from  Boise  to  Arrowrock. 
Uncle  Sam  not  only  built  it,  but  he  oper- 
ates it  and  even  prints  the  tickets  that  are 
sold  to  passengers. 

This  railroad,  recently  finished,  is  al- 
ready a  very  busy  line. 

The  Arrowrock  Dam  will  be  a  re- 
markable structure.  It  will  be  the  high- 
est dam  in  the  world.  The  much-talked- 
of  Roosevelt  Dam,  in  the  Salt  River  Val- 


ley of  Arizona,  is  280  feet  high.  The 
great  Shoshone  Dam,  in  Wyoming,  is 
328  feet  in  height.  The  height  of  the 
Arrowrock  Dam  will  be  351  feet,  from 
its  base  to  the  roadway  that  will  run 
along  its  top. 

The  structure  will  extend  across  the 
narrow  and  precipitous  canyon  of  the 
Boise  River,  twenty  miles  above  the  city 
of  Boise.  It  will  have  a  curved  form, 
the  better  to  resist  the  flow  of  the  stream, 
and  will  be  literally  dovetailed  into  the 
mountains  on  either  side.  The  roadway 
along  its  crest  will  be  one-fifth  of  a  mile 
long. 

The  exploratory  drills  of  the  engineers 
went  down  ninety  feet  below  the  bed  of 
the  river  before  they  struck  the  solid 
granite  bed  rock.  Inasmuch  as  the  dam 
must  of  necessity  rest  directly  upon  this 
bed  rock,  it  will  be  requisite  to  remove 
all  the  material  lying  above  it,  amounting 
to  225,000  cubic  yards.  In  other  words, 
a  hole  must  be  dug  in  the  river  bed  ninety 
feet  deep  and  an  acre  in  area. 

To  accomplish  this,  it  will  be  necessary 


first  to  get  ri<l  of  the  water  temporarily — 
which  will  be  done  by  boring  a  tunnel 
through  the  mountains  on  one  side  of  the 
stream  in  such  a  way  that  the  latter  shall 
be  diverted  bodily  and  carried  around  the 
dam  site,  returning  to  its  bed  a  short 
distance  below.  The  tunnel,  it  will  be 
understood,  will  have  somewhat  the  shape 
of  a  horseshoe. 

A  conspicuous  feature  of  this  new 
project  is  the  main  irrigation  canal, 
which,  lined  with  concrete,  starts  eight 
miles  from  Boise,  and  extends  down  the 
valley  for  a  distance  of  thirty-four  miles. 
It  is  the  largest  irrigation  canal  ever  built 
in  this  country,  having  a  carrying  ca- 
pacity of  2,700  cubic  feet  per  second — 
equal,  indeed,  to  that  of  a  fair-sized  river. 

During  the  progress  of  the  work  the 
canal  system  will  be  extended  to  cover 
some  240,000  acres  o(  exceedingly  fertile 
land  in  the  neighborhood  of  Boise.    As 


may  well  be  realized,  the  whole  scheme 
is  one  of  great  economic  importance,  the 
region  to  be  watered  being  one  of  the 
richest  in  the  world,  in  respect  to  its 
agricultural  possibilities.  In  the  Boise 
Valley,  farming,  chiefly  for  fruit  and 
garden  truck,  is  conducted  on  highly 
scientific  principles,  and  land  sells  all  the 
way  from  $100  to  $3,000  an  acre.  The 
potatoes  are  wonderful  in  both  quality 
and  yield.  All  through  the  valley  trolleys 
are  being  rapidly  extended,  with  stations 
at  short  intervals  for  the  passenger  and 
freight  convenience  of  the  farming  popu- 
lation. 

Simultaneously  with  all  this,  the  Recla- 
mation Service  has  started  to  build  a  dam 
on  the  Rio  Grande  River  one  hundred 
miles  noith  of  El  Paso,  which  will  store 
more  than  twelve  times  as  much  water  as 
the  Arrowrock  Dam.  It  will  create  the 
largest  artificial  lake  in  the  world — forty 
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miles  long,  from  one  to  five  miies  wide, 
and  two  hundred  feet  deep. 

The  structure,  265  feet  high  and  1,400 
feet  long  on  the  top — which  is  to  carry 
the  roadway — will  be  adequate  to  restrain 
the  largest  flood  ever  known  in  the  tur- 
bulent Rio  Grande.  It  will  hold  back  the 
waters  at  the  flood  season,  which  hitherto 
have  been  wasted,  and  will  store  them  for 
use  when  needed  in  the  dry  months  of  the 
year. 

There  are  no  public  lands  in  Texas, 
and  so  Congress  was  obliged  to  pass  a 
special  bill  admitting  that  state  to  the 
benefit  of  the  Reclamation  Act.  Also  it 
was  necessary  to  make  a  treaty  with 
Mexico,  in  order  that  citizens  of  that 
country,  on  the  south  side  of  the  Rio 
Grande,  might  be  guaranteed  their  share 
of  the  water  stored  by  the  contemplated 
dam.  All  this  as  a  preliminary  to  the 
undertaking  of  the  enterprise,  which  is 
expected  to  prove  vastly  advantageous  to 
the  whole  of  that  section. 

Even  with  so  much  accomplished,  how- 


ever, the  location  of  the  international  dam 
site,  as  it  might  be  called,  was  a  very 
difficult  problem  to  solve.  The  Rio 
Grande  does  not  stay  in  one  place  all  the 
time,  like  other  rivers.  It  moves  about 
in  a  restless  sort  of  way,  changing  its 
bed  every  now  and  then  and  picking  out  a 
new  channel.  But  at  length  the  engineers 
found  a  satisfactory  place  between  two 
mountains — a  point  where  rises  a  rather 
remarkable  elevation  known  as  Elephant 
Butte,  for  the  reason  that  from  one  point 
of  view  it  has  somewhat  the  shape  of  an 
elephant. 

Here  was  the  site  selected  for  the 
Eagle  Dam,  as  it  is  called.  The  water 
it  stores  in  the  enormous  lake  above  de- 
scribed will  be  used  for  irrigating  a  strip 
extending  along  the  Rio  Gran<le  River 
for  about  100  miles.  Fruit  and  grain  will 
be  the  principal  crops.  The  dam  will  be 
finished  in  about  six  years.  But,  in  ad- 
dition, there  will  be  four  diversion  dams, 
to  turn  the  waters  into  immense  canals  by 
which  it  will  be  distributed  over  180,000 


acres.  To  carry  the  requisite  material  Santa  Fe  Railroad  has  already  connected 
for  the  structure  and  supplies  for  the  the  dam  site  with  its  main  line  by  nine 
army  of  men  engaged  in  building  it,  the     miles  of  track. 


The  big  premiums  of  life  go  to  skill,  and  skill 
is  the  first  born  of  the  ideal.  Skill  is  the  child 
of  passion — carried  with  patience,  borne  with 
pain,  and  suckled  into  stature  through  many 
toilsome  days.  The  great  man  Is  strong ;  the 
great  man  is  skilled:  not  flawless ^- always 
human — but  strong  and  skilled. 


—Richard  Wightuan. 
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REPORTS  from  Ha- 
waii indicate  that  the 
devastations  of  the 
dreaded  sugar  -  cane 
leaf-hopper  have 
been  effectually  checked  by  two 
small  parasitic  enemies  intro- 
duced for  the  purpose  from 
Australia. 

The  leaf-hopper  is  a  tiny 
greenish  insect,  only  one-sixth 
of  an  inch  long,  and  resembling 
a  cicada  in  miniature.  It  was 
first  noticed  in  1903,  in  the  cane 
fields,  when  already  it  was  suf- 
ficiently numerous  to  prove  a 
serious  pest.  Since  then  it  has 
caused  a  loss  of  ^,000,000  to 
$5,000,000  per  annum. 

Investigation  proved  that  the  bug  had 
been  accidentally  imported  from  Queens- 
land, in  cane  cuttings  used  for  "seed" 


Suoar-Cane  Leaf- 

By 

HALL 

ROGERS 


sands  of  leaf-hopper  eggs  thus 
parasitized  were  collected  in 
Queensland  and  shipped  to 
Hawaii,  where  the  little  flies 
were  hatched  out  from  them 
and  liberated  in  the  cane  fields. 
They  promptly  attacked  the 
hoppers,  and  multiplied  with 
extraordinary  rapidity — so  fast, 
indeed  (it  is  reported),  as  to 
soon  reduce  the  numbers  of  the 
injurious  insects  to  a  point 
where  they  were  no  longer  a 
serious    pest. 

The   female  leaf-hopper  de- 
posits her  ova  beneath  the  skin 
of  the  mid-rib  of  the  leaves  of 
the  cane  and  at  the  joints  of  the 
stalk.     Having  made  a  puncture  for  the 
purpose,  she  lays  half-a-dozen  e^s  in  it, 
and  then  repeats  the  performance  in  an- 
other place,  stowing  away  in  this  fashio 


the  habit  of  the  female  being  to  lay  her  a  number  of  egg-c!usters.  The  hostile 
eggs  beneath  the  skin  of  the  joints  of  the  flies — so  minute  as  to  be  seen  with  diffi- 
sugar  -  cane  culty  with  the  naked  eye — run  about  on 

stalks.     It  was  the  cane  look- 

ascertained,  ing   for   the 

however,  that  scars  made  by 

the    insect    did  the  hoppers, 

comparatively  Hi  When    one    is 

damage     in    Que  found,   the   fly 

land,   because   of  thrusts  her  ovi- 

presence     of     cei  positor  into  the 

enemies  —  espec  cavity,    and 

two    very    mi-  "stings"   each 

nute    flies,  hopper  egg  in 

which  lay  their  turn.     That  is 

eggs  in:  the  to    say,    she 

eggs  of   the  penetrates    the 

leaf-hoppers,  shell    of    each 

thus  destroying  egg    with    her 

them.  instrument,  and 

Some    thou-  deposits   inside 
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e  of  her  own 
eggs.  From  the 
latter  is  hatched, 
later  on,  a  little 
grub,  which  goes 
through  the  chrys- 
alid  stage  inside  of 
the  hopper's  egg,  and  emerges 
twenty  days  later  as  a  perfect 
winged  fly. 

The  young  leaf-hoppers  are  a 
good  deal  like  the  adults,  except 
that  they  are  much  smaller  and 
wingless.  While  growing,  they 
suck  the  sap  of  the  sugar-cane,  thus 
draining  the  vitality  of  the  plant.  They 
become  adult  in  about  five  weeks,  acquir- 
ing wings.  At  times  they  migrate  by 
flight,  after  the  manner  of  the  devastat- 
ing locusts.  Cane  planters  in  Hawaii 
speak  of  "clouds"  of  hoppers  filhng  the 
air  and  extending  for  miles. 


The  problem  of 
subduing  insect  and 
other  pests  that 
prey  upon  man's 
fields  and  orchards 
seems  to  be  one  that 
will  never  be  satis- 
factorily solved.  A  creature 
that  is  comparatively  harmless 
in  one  environment  suddenly 
develops  into  a  startlingly  de- 
structive menace  when  trans- 
ferred, whether  by  accident  or 
design,  to  another  clime.  It  will 
be  recalled  in  this  connection  how  the 
harmless  rabbit  became  a  deadly  enemy 
to  agricultural  interests  when  introduced 
into  the  plains  of  Australia.  So  it  is  with 
winged  migrants,  which  often  multiply 
under  new  conditions  out  of  all  propor- 
tions to  the  previous  fecundity  of  their 
species. 


WIND    POWER    ELECTRIC    PLANT 

By 
J.    B.    VAN    BRUSSEL 


A  N  interesting  example  of  the  em- 
t\  .     ployment  of  wind  power  for 

^^%  the  generation  of  electricity  is 
^^\  being  given  at  Bromyard, 
^        \.  Worcestershire,  England. 

A  plant  has  been  installed  that  is  pro- 
vided with  a  wind  turbine  for  electric 
driving.    The  wheel  is  24  feet  in  diame- 
ter, and  is  mounted  upon  a  steel  tower 
75  feet  high.    The  generator  is  placed  in 
a  small  house  at  the  foot  of  the  tower, 
and  the  battery  and  switchboard  are  in 
another  small  struc- 
ture.    The  current 
is    conveyed    from 
the  generator  at  the 
foot  of  the  tower  to 
the    battery    by 
means  of  bare, 
solid,   overhead, 
copper  cables,  car- 
ried   on    porcelain 
insulators  mounted       ^"''  ^ '"°  '^'""'"'1^^ 


on  poles,  in  connection  with  which  light- 
ning arresters  are  fixed. 

As  it  was  desirable  to  have  the  whole 
of  the  control  arrangement  in  the  battery 
room,  where  the  switchboard  is,  a  sep- 
arate field  wire  was  placed  on  the  trans- 
mission line  along  with  the  other  con- 
ductors. This,  also,  is  a  bare  copper 
wire,  carried  on  insulators. 

The  battery  consists  of  28  cells  having 
a  discharge  capacity  of  46  amperes  for 
10  hours.     The  battery  is  divided  into 
equal   groups, 
either  of  which  can 
be  used  for  supply- 
ing illumination. 
The    pressure    on 
the    lamps     is    25 
volts,  Osram  lamps 
being  used.   Ar- 
rangements are 
made  iot  using  50 
^S^?."  '^"  "^^""'"^       volts  for  power,  as 


A  aRCULAR  SAW  BEING  OPERATED  BY  POWER  GENERATED  BY  WIND  TURBINE. 


the  plant,  in  addition  to  running  the  lights 
in  the  house — about  100  in  all — also 
drives  a  50-volt  motor  for  running  vari- 
ous agricultural  machines,  such  as  a 
chaff-cutter,  a  circular  saw,  and  a  root- 
pulping  machine.  The  chaff-cutting  re- 
quired for  the  homestead  is  easily  dealt 
with  by  this  machine,  a  ton  of  chaff  being 
cut  in  two  hours  and  also  a  considerable 
amount  of  firewood,  etc.,  is  sawed.  The 
motor  is  belted  direct  to  the  various  ma- 
chines and  only  runs  one  at  a  time.  The 
plant  is  entirely  automatic,  being  fitted 
with  a  patent  tail  gear,  which  gives  very 
accurate  adjustment  to  the  wind.  This 
arrangement  consists  of  three  tails.  Two 
of  these  are  connected  together,  so  that 
when  the  wheel  is  required  to  stop  they 
have  only  to  be  pulled  down  into  a  hori- 
zontal position,  and  the  wheel  imme- 
diately comes  up  into  the  wind  and  stops 
running.  In  the  same  way  the  tails  are 
so  balanced  that  when  the  wind  reaches 
a  predetermined  velocity,  the  tails  tend  to 
take  the  horizontal  position,  and  so  bring 
the  wheel  more  or  less  out  of  the  wind 


as  the  strength  pf  the  wind  varies.  In 
recent  gales  which  swept  over  Bromyard, 
where  the  plant  is  in  operation,  a  very 
good  test  was  given  of  its  stability,  and 
though  a  very  large  tree  was  blown  down 
close  to  it,  the  wind  turbine  suffered  not 
the  slightest  harm. 

In  practice,  it  is  found  that  the  power 
from  the  wind  turbine  is  so  reliable  that 
it  is  almost  the  same  as  a  supply  from 
the  public  service. 

As  the  wind  turbine  is  placed  on 
ground  somewhat  higher  than  the  dwell- 
ing house  on  the  estate  where  it  is  used, 
there  is  often  a  good  wind  blowing  at  the 
turbine  when  none  is  felt  down  at  the 
house.  The  plant  is  guaranteed  to  pro- 
duce 3,000  units  a  year,  but  in  practice  it 
produces  at  a  much  faster  rate  than  this. 
In  12  hours  during  a  test,  it  produced  14 
units,  with  wind  averaging  15  miles  an 
hour.  The  average  wind  in  this  situation 
would  probably  be.  however,  about  nine 
miles  an  hour,  and  the  output  of  the  plant 
in  a  year  is  probably  about  5,000  units, 
more  than  sufficient  for  all  normal  needs. 


THE    SCIENCE    OF    THE    SOAP    BUBBLE 


By 
HENRY    SHELDON 


B 


EFORE  the  Imperial  City  of 
Rome  was  founded  in  the  year 
753  B.  C,  the  children  in  the 
neighboring  state  of  Tuscany 
were  blowing  soap  bubbles.    In 


ago,  to  the  solution  of  the  problem,  why 
soap  bubbles  display  the  colors  they  do. 
Thus  this  slight,  diaphanous,  scarcely 
tangible  airy  creation  of  soap  and  water 
solution  and  the  human  breath  has  been 
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THE  SCIENCE  OF  THE  SOAP  BUBBLE 


There  are  tricks  almost  innumerable 
that  may  be  performed  with  soap  bubbles. 
At  the  same  time  these  tricl<s  may  be  uti- 
lized to  illustrate  some  of  the  fundamental 
laws  of  the  actions  of  liquids  and  gases. 

Why  and  what,  one  may  with  perfect 
propriety  ask,  is  a  soap  bubble  ?  All 
of  us  know,  of  course,  that  it  is  com- 
posed of  soap  and  water,  forming  a  very 
thin  shell,  sphere- shaped,  which  encases 
a  quantity  of  imprisoned  air.  But  beyond 
that,  it  would  be  perfectly  safe  to  wager, 
the  average  man  knows  very  little  about 
soap  bubbles — certainly  but  little  con- 
cerning the  laws  governing  their  forma- 
tion. 

In  explaining  the  phenomtinon  of  the 
soap  bubble,  it  should  be  stated,  in  the 
first  place,  that  the  surfaces  of  all  liquids 
are  in  a  state  of  tension,  that  is,  they  are 
stretched  or  drawn.  They  are  in  the 
same  tense  condition  as  a  piece  of  India 


le  [wriormed.  Eac' 


rubber  stretched  between  the  fingers. 

Suppose,  now,  a  pipe  or  hollow  tube  is 
dipped  into  a  bow!  of  soapy  water  and 


the  solution.     This  air  takes  a  spherical 


&ir  blown  through  from  the  mouth  into     form,  and  being  lighter  than  the  liquid 
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which  encases  it  on  all  sides  begins  to  rise 
toward  the  surface.  The  liquid  offers  re- 
sistance to  this  progress,  and  so  the  air 
bubble  is  flattened  on  its  upper  side,  that 
is,  in  the  direction  in  which  it  is  moving. 
To  continue  to  rise  it  must  displace  the 
water  in  its  way.  The  liquid  has  to  flow 
aside.  As  the  sphere  of  air  approaches 
the  surface  it  moves  more  and  more  rap- 
idly. Owing  to  this  acceleration  the 
water  has,  correspondingly,  to  increase  its 
rate  of  motion,  till,  finally,  it  is  unable 
to  get  out  of  the  way  of  the  ambitious 
air  bubble.  Hence,  when  this  air  bubble 
is  very  near  the  surface,  it  carries  the 
thin  tension  surface — or  film  of  liquid — 
up  with  it  in  the  form  of  a  soap  bubble. 
Now,  as  to  why  soap  is  necessary  to 
produce  this  effect.  In  the  formation  of 
a  bubble,  theoretically,  air,  blown  into 
water  should  accomplish  this  result.  And, 
as  a  matter  of  fact,  small  bubbles  are 
formed  in  this  manner.  The  flecks  of 
foam  that  often  appear  on  the  surface  of 
a  running  stream  are  merely  tiny  air 
bubbles.  The  philosophy  for  using  soap 
in  the  blowing  of  bubbles  is,  that  this  sub- 
stance gives  a  viscosity  to  the  surface  of 
the  liquid  not  to  be  secured  otherwise. 


^^^^^"  Where  plain  water  is  used, 
the  tiny  particles  of  the 
liquid  tend  to  run  down  as 
rapidly  as  the  sphere  takes 
form.  The  surface  of  the 
bubble  therefore  is  too  thin, 
and  the  interior  air  instant- 
ly bursts  through.  On  the 
other  hand,  a  bubble  may 
collapse  because  of  its  too 
viscous  surface.  In  this 
event,  the  particles  drop 
down  in  masses,  tearing 
holes  through  and.  likewise, 
causing  an  immediate  col- 
lapse of  the  structure. 

The  why  and  wherefore 
of  bubbles  being  thus  ex- 
plained, the  several  tricks 
herewith  outlined,  will  be 
the  better  understood, 

A  good  clear  soap  of  me- 
dium grade,  such  as  is  used 
for  ordinary  washing  pur- 

.-.  -:wu«ia  poses  will  be  found  best 
suited     for     the     solution. 

Diaphanous  After     thoroughly     rubbing 

this  in  the  water  till  rich 
suds  have-  formed,  take  a  spoon  or  ladle 
and  carefully  remove  every  particle  of 
foam  and  lather  from  the  surface  by 
skimming. 

For  the  performance  of  the  tricks  a 
pipe,  a  straw,  a  funnel,  and  a  wire  ring 


Paper  Flower  w 


"^r. 


^rted  the  petals  mar  b 


are    the    essentials.    '  Other    apparatus 
such  as  the  skill  of  the  bubble  blower 
may   require,  or  his  ingenuity  suggest, 
may  be  added  to  these  for  the  perform- 
ance of  additional  tricks.    The  more  nu- 
merous, the  greater 
their     variety,     of 
course     the     more 
pleasing  is  the  per- 
formance    to     the 
spectators. 

Properly  equip- 
ped with  apparatus, 
and  thoroughly 
practiced  on  the 
execution  of 
his  various  tricks 
or  feats,  which- 
ever one  may 
choose  to  call  them, 
the  performer  may 
give  much  enter- 
tainment to  his 
friends  for  even  a 
whole  evening.  Es- 
pecially will  bubble 
blowing  be  foimd  a 
very  excellent 
means  of  entertain- 
ing children,  who.  rorHKSM,LLBov.B.iEBL. 
apparently   never  plrasure  ( 

grow   weary  of 

watching  the  iridescent  shapes  take  on 
changing  hues  and  forms. 


It  will  be  found,  however,  that  chil- 
dren, active,  eager  and  imaginative  as 
they  are,  will  not  be  content  to  sit  idly 
by  and  watch  some  other  person  perform 
these  marvels  with  the  soapy  bubbles, 
wonderful  and  fas- 
cinating as  they 
are.  Every  child — 
at  least  every  aver- 
age child,  with  the 
usual  instincts  and 
tendencies  that  go 
with  immature 
years,  will  seek, 
even  demand,  to 
have  a  share  in  the 
pleasures  of  this 
subtle  art.  For,  in- 
deed, to  the  small, 
boy  —  and  to  the 
small  girl  of  course, 
al  so , — bu  bble-blow- 
ing  is  an  aesthetic 
pleasure  and  an  art. 
The  almost  intangi- 
ble nature  of  the 
vari-colored,  di- 
aphanous structure 
— its  light  buoyant 
Bu)w,NoisAN,*icsrHirr,c  build —  makes  an 
ND  AN  Art.  appeal  almost  as  se- 

ductive as  a  great 
fleecy  cloud  navigating  the  blue  heavens 
on  a  fine  summer's  day. 


ELECTRIC    POWER    FROM    A 
DISUSED    CANAL 


GEORGE    F.    WORTS 


SEVERAL  years  ago,  a  serious 
problem  confronted  the  canal 
commissioners  of  the  state  of 
Ohio.  The  Miami  and  Erie 
Canal,  upon  which  several  mil- 
lions of  dollars  had  been  expended,  was 
falling  into  a  rapid  state  of  dis- 
use. Before  the  develoDment 


above  Toledo,  where  the  canal  and  river 
approach  within  several  hundred  feet  of 
each  other.  At  this  point,  the  difference 
in  level  of  the  two  streams  is  about  sixty 
feet ;  ample  for  the  successful  operation 
of  a  low  pressure  turbine,  providing  the 
supply  is  continuous. 

From  the  canal  to  the  first 


1 


Disused  Canal  

A  Second  Life. 
The  Did  Miami  and  Eric  C 


Cincinnati  at  one  end  and 
Toledo  at  the  other. 

Competitive  rates  of  the 
steam  roads  were  said  to  be 
"  responsible  for  driving  the 
canal  barge  out  of  business  in 
this  case,  with  the  result  that 
the  costly  canal  was  left  a  burden  to  the 
state  with  no  apparent  means  of  even  par- 
tially repaying  the  original  investn;ent. 

The  state  engineers,  in  looking  the 
matter  over,  noted  that  at  several  points 
along  the  lower  route  of  the  canal,  it  is 
sufficiently  high  above  an  adjacent  river 
to  furnish  the  supply  for  hydro-power 
purposes  in  paper  mills,  flour  mills,  etc. 


oped  to  produce  a  tremen- 
dous horsepower.    It  should 
not  be  understood,  however. 
Is  Living    that  this  energy  can  be  com- 
pared   with    the    enormous 
;(tic  power.  powcr    developed    in    such 

plants  as  are  in  operation  at 
Niagara  and  Victoria  Falls  where  the 
water  drops  several  hundred  feet. 

The  company  operating  this  station  is 
erecting  another  plant  farther  up  the 
river  in  which  the  drop  will  amount  to 
barely  fifteen  feet.  Of  course  there  is  a 
large  supply  of  water  available  to  make 
up  for  the  lack  of  pressure.  The  low 
head  as  a  hydro-electric  source,  is  rather 
Probably  the  most  advantageous  site  an  experiment,  although  quite  successful 
for  a  project  of  this  kind  was  selected  in  its  application  as  has  also  been  dem- 
and is  now  occupied  by  a  hydro-electric  onstraled  in  Michigan,  Indiana  and  else- 
power  company  at  a  point  about  ten  miles     where. 


HOW    THE    THRIFTY   SCOTCH   USE 
THEIR    SCHOOLROOMS 

By 
CHARLES    PHELPS    GUSHING 

IN  3  building'  so  huge  as  the  five-story     implies  an  inadequate  return  on  the  tax- 
and  basement  plant  of  the  Glasgow     payers*  investment.     In  Glasgow,  Scotch 
Technical  College,  the  five  hundred     practicality  has  seen  this  and  applied  a 
young  Scotch  specialists  who  attend     remedy.    Result :  the  efficiency  of  a'n  edu- 
in  the  daytime  seem  more  like  fifty,     cational  plant  was  multiplied  by  ten. 
One  or  two  or  three  in  a  room,  dour,         It  is  characteristic  of 
many  be- spectacled,  and  a  few  i 
gowns,  they  work  among  text 
test  tubes  and  assay  furnaces 
forsaking  monks. 

But  at  night  the  visitor  sees 
in  sharp  contrast :  the  enroUm 
from  five  hundred  to  more  than 
sand ;  along  with  the  night-c 
legians  march  in  two  regime r 
dent  workingmen ;  and  the  who 
blazes  with  yellow  light. 

For  ten  shillings  ($2.50) 
Glasgow  man  may  learn  in  tl 
trade  classes  the  first  princip 
plumber's  or  the  printer's  t 
seven  and  sixpence  ($1,87),  b 
ing  or  sheet  metal  work  ;  for  fi\ 
($1.25),  how  to  cut  cobbler's  ] 
or  a  course  for  shoe-store  sal 

There  are  rooms   full  of  k 
and  fabrics  and  dyes,  if  he  cat 
to    learn    the    principles    and 
practice    of    textile    manu- 
facture    and     there     are 
other  laboratories  for 
bakers,  watch  makers, 
tailors,  furniture  designers 
or  sailors.    Three  in  every 
four  of  his  classmates  will 
be  older  than  twenty,  so  he 
need    feel    no    shame    at 
going     to     school     again. 
Hundreds  of  the  men  he 
passes  in  the  halls  will  have 
only  a  common  school  edu- 
cation. 

That  public  school  build- 
ings should  be  used  only  a  Scotchmen  ATTE^D\Ht'5°^HOoJArNiGHT 
few    hours    in    the    daytime  The  Glwow  Technical  CoUeie. 


NEW    ANTI-WRECK    SIGNAL 

By 
P.    R.    KELLAR 


IN  spite  of  all  modern  improvements 
and  safety  devices,  the  operation  of 
railroads  still  continues  to  exact  an 
enormous  toll  of  killed  and  injured 
in  the  United  States.  In  1907,  the 
last  year  for  which  figures  are  complete, 
the  killed  numbered  11,838  and  the 
injured  111,016,  The  railroads  fought 
when  the  Federal  government,  through 
the  Interstate  Commerce  Commission, 
insisted  upon  their  adopting  certain 
safety  appliances. 

Now  they  are  glad  of  it  and  are  con- 
tinually on  the  watch  for  something  that 
will  eliminate  more  of  the  danger  of 
railroad  travel  and  employment.  The 
American  Railway  Association  and  the 
Interstate  Commerce  Commission  are 
contemplating  an  early  review  of  the 
safety  appliances  with  a  view  to  uni- 
formity, etc.  Their  attention  will  be 
called  to  a  new  device,  the  invention  of 
an  old  railroad  locomotive  engineer  living 
in  Danville,  III.  It  is  said  to  be  one  of  the 
simplest  yet  most  effective  safety  appli- 
ances evolved  since  the  air  brake  was 
invented. 

The  new  signal  device  was  patented 
about  four  years  ago, but  ever 

since  its  inventor  J\^  has  been  im- 
proving it  and  sub-  T_flJ  jecting  it 
to  a  thorough   test.       Ig   g     It    is    a 


engineer  and  fireman  disregard  the 
signal. 

All  old  engineers  realize  that  many  bad 
wrecks  are  caused  by  engineers  sleeping 
at  their  post — that  engineers  when  they 
have  been  in  the  harness  for  several 
years,  sometimes  are  unable  to  keep 
awake.  The  new  signal  is  made  in  three 
styles,  stationary,  portable  and  movable. 
The  stationary  signal  is  designed  to  be 
fixed  permanently  at  all  danger  points, 
and  to  be  always  at  danger,  giving  the 
warning  whistle  and  stopping  the  train  if 
disregarded.  The  movable  signal  is  to  be 
operated  in  connection  with  switches, 
block  signals,  semaphores,  etc.  The 
portable  signal  weighs  about  ten  pounds 
and  can  be  carried  from  place  to  place  by 
flagmen  and  located  at  places  temporarily 
dangerous,  instead  of  flags  or  lanterns, 
or  in  addition  to  them. 

The  invention  consists  of  two  parts. 
One  is  a  trip  affixed  to  the  outer  ends 
of  the  ties,  where  it  will  be  clear  of  all 
obstructions.  The  other  is  a  cylinder 
attached  to  the  front  truck  of  the  tender, 
and  operated  by  air  connected  with  the 
train  air  system.  When  the  train  passes 
over  the  point  where  the  stationary  track 
trip  is  set,  or  where  a  movable  trip  is  set 
at  danger,  the  trip  comes  in  contact  with 
a  trigger  in  the  cylinder,  ac- 
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PEANUT   OIL   TO  DISPLACE   LARD? 

By 
COULEY    H.    PURDOM 


N  oil  for  all  sorts  of  cooking  that  tliough  other  Atlantic  states  and  Ten- 
is  better  than  lard  and  superior  nessee  have  been  prominent  in  the  in- 
to cotton-seed  oil  is  now  being     dustry  lately.     Now  the  nut  is  grown  in 


4  N  < 

A 

I  K  commonly  produced  from  pea- 
J.  L  nuts,  which  are  only  beginning 
to  be  appreciated  in  this  country.  The 
lowly  peanut  may  come  into  the  lead 
among  principal  food  stuffs  and  useful 
plants,  and  the  oil  that  is  produced  from 
it  may  become  one  of  the  leading  prod- 
ucts of  portions  of  the  South. 

Peanut  oil  is  only  less  valuable  com- 
mercially than  olive  oil.     Deodorized  it 
has  long  been  used  as  an  adulterant  and 
in  some  places  has  been  sold  without  de- 
tection   under   the    name    of   the   ohve 
product.     It   is   a   non-drying   oil   used 
heretofore,  widely  as  a  lubricant  and  bet- 
ter than  sperm  oil  as  an  illuminant,  ex- 
cept in  cold  weather  when  it  thickens. 
It  is  made  by 
heating,  grind- 
ing and  press- 
ing the  kernels 
of  the  nuts. 
The    mills 
which  have 
been  making 
the    cottonseed 
oil    can    make 
the   peanut   oil 
with  very  little 
change  in  ma- 
chinery,  and 
are,    therefore, 
in  a  position  to 
profit  highly  by 
the   wider   use 
and  growing  of 
the  peanut. 

Virginia  has 
been  the  prin- 
cipal peanut 

growmg    state,      Cdltitatiho  thb  Sfamish  pEAmrr  pt  tkr  Fibum 


many  warm  climates,  and  is  a  staple  crop, 
despite  its  restricted  use,  so  far.     As  a 
human  diet,  as  a  stock  food,  as  a  soil  en- 
richer  and  as  a  source  of  oil,  the  peanut 
and  its  vine  are  tremendously  useful.    In 
France  the  market  has  long  been  excel- 
lent and   Marseilles   has   had   almost  a 
monopoly  of  it.    The  demand  has  never 
yet  been  satisfied  and  with  the  new  uses 
to  which  the  oil  is  now  being  put  there 
will  be  a  greatly  increased  buying  public. 
Experiments  carried  on  in  Louisiana 
recently  showed  that  the  oil  made  from 
the  American  nut  is  sweet  and  clear  and 
will  never  turn  rancid  if  properly  kept. 
It   serves   as   an    ideal    shortening   and 
cooking  oil  and  it  is  expected  that  there 
will  be  a  huge 
demand   for   it 
in  American 
houses  as  soon 
as  its  merits 
are  realized. 

Not  only  can 
the  nuts  be  sold 
at  a  cheap 
price,  say  forty 
cents  a  bushel, 
and  net  the 
farmer  a  rev- 
enue per  acre 
equal  to  cotton, 
but  two  crops 
can  be  raised 
off  the  same 
land  each  year. 
This  can  be 
done  by  plant- 
ing potatoes 
first  and  fol- 
io wing  them 
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with  peanuts,  or  by  planting 
the  peanuts  first  and  fol- 
lowing with  fall  oats. 

Not  only  are  the  Spanish 
and  Brazilian  nuts  valuable 
as  oil  producers,  however ; 
from  them  the  manufac- 
turer also  obtains  valuable 
by-products.  There  is  a . 
good  market  for  the  cake 
after  the  oil  is  pressed  out. 
Its  value  is  greater  than 
cotton-seed  cake  and  there 
is  a  wide  market  in  Europe 
for  it.  The  vine  makes  an 
excellent  hay,  and  the  tables 
of  the  agricultural  depart- 
ment show  it  to  be  one  of 
the  most  valuable  of  the 
stock  foods  grown  in  this 
country. 

Twenty  years  ago  the 
cotton-seed  oil  industry  was 
in  its  infancy.  Today  cot- 
ton-seed and  its  products 
furnish  a  considerable  por-  - 

tion  of  the  value  of  the 
staple  itself.  Twenty  years 
ago  the  farmer  saved  what 
seeds  were  necessary  to 
plant  the  next  year  and 
threw  the  rest  into  his  fields 
as  fertilizer.  The  peanut 
can  be  raised  on  poor, 
sandy  soil,  and  many  think 
that  in  a  few  years  the  cut- 
over  pine  lands  will  be  cov- 
ered with  great  fields  of 
Spanish  and  Brazilian  nuts, 
from  which  will  be  made  the 
cooking  oils  of  the  nation. 

It  is  already  proved  that 
the  nuts  can  be  grown  all 
over  the  South,  and  another 
bulletin   issued  by  the  de-  are 

partment     of     agriculture,  ^""^  ""f  f 

says: 

"The  demand  for  peanuts  as  a  human 
food  is  constantly  increasing.  There  are 
thousands  of  acres  of  waste  lands  in  the 
Southern  states  that  would  produce 
enough  peanuts  to  keep  the  oil  mills  run- 
ning and  furnish  more  than  enough  oil 
for  home  consumption." 

"The  peanut  vmes,  after  the  removal 
of  all  the  first-class  peas,  have  a  feeding 


field  culture  of  the  crop,  An  acre  of 
first-class  peanuts,  calculating  the  yield 
at  a  ton  of  vines,  worth  from  eight  to 
ten  dollars,  and  sixty  bushels  of  peas 
worth  from  forty  to  sixty  dollars,  will 
give  an  income  of  from  forty-eight  to 
seventy  dollars.  The  cost  of  growing  an 
acre  of  peanuts  is  variously  estimated  at 
from  twelve  to  twenty-five  dollars, 


value  practically  equal  to  the  cost  of  the     eluding     seed     and     fertilizers.     These 


IMPROVED  METHOD  OF  PICKING  THE  PEANUTS. 

figures  show  a  net  return  of  from  thirty-  in  the  United  States,  but  decidedly  lower 
six  to  forty-five  dollars,  which  is  above  than  may  be  expected  under  favorable 
the  average  of  the  crop,  as  now  grown     conditions  and  proper  cultural  methods." 


^  If  we  are  not  stupid  or  Insincere  when  we 
say  that  the  good  or  ill  of  man  lies  within 
his  own  will,  and  that  all  else  beside  Is  nothing 
to  us,  why  are  we  still  troubled? 

<I  No  great  thing  is  created  suddenly  any  more 
than  a  bunch  of  grapes  or  a  fig.  If  you  tell 
me  that  you  desire  a  fig,  I  answer  you  that 
there  must  be  time.  Let  It  first  blossom, 
then  bear  fruit,  then  ripen. 

—Epictetus. 


WIRELESS    TELEPHONE    FOR 
EVERYBODY 

By 
WILLIAM    T.    PROSSER 


A  WIRELESS  telephone  outfit 
in  a  suit-case — or  in  any  other 
convenient  carrying  recep- 
tacle— complete,  and  requiring 
only  connection  at  any  ordi- 
nary electric- light  socket  to  make  it 
capable  of  operating  over  a  distance  of 
fifty  miles,  is  the  latest  product  of  inven- 
tion in  this  wonderful  field. 

To  William  Dubilier,  a  California 
youth  of  twenty-two  years,  belongs  credit 
for  perfecting  an  instrument  to  such  a 
degree  of  nicety  that  it  is  of  readily 
portable  bulk  and  yet  of  high  efficiency. 
With  a  range  of  something  like  three 
hundred  keys  and  escaping  many  of  the 
problems  of  interference,  such  an  instru- 


ment can  accomplish  wonders  for  the 
individual  user.  Wherever  sufficient  cur- 
rent is  available  for  lights,  there  the  little 
wireless  set  may  be  put  readily  to  work 
for  communication  over  areas  of  track- 
less forest,  desert  or  sea.  That  it  will  be 
the  means  of  saving  lives,  when  nothing 
else  will  avail  is  at  once  apparent.  That 
it  will  be  invaluable  in  new  country, 
ahead  of  the  wires  or  the  regular  wireless 
installations,  in  military  activities,  and  in 
all  times  and  places  where  ordinary 
means  of  message-sending  are  inter- 
rupted or  unestablished  is  easily  rec<^- 
nizable. 

Young  Dubilier,  inventor  and  electrical 
engineer,    has    made    a 
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specialty  of  the 
wireless  telephone 
and  his  success  in 
this  specialty  has 
attracted  wide  at- 
tention. Most  of  his 
experiments  have 
been  carried  on  in 
Seattle.  He  is  a 
product  of  Cooper 
Institute,  New 
York,  where  he 
studied  while  sup- 
porting himself  by 
hard  work.  So  he 
deserves,  every  bit, 
the  harvest  he  is 
reaping  now.  His 
achievement  is  the 
result  of  scientific 
method  and  close 
application  through 
a  long  period  of 
experimentation 
and,  despite  his 
youth  he  has  won  a 
veritable  triumph. 

The  Dubilier  in- 
struments   are    not  the  l>ubiuer  wihku 
noticeably  different 

in  principle  from  the  wireless  telephone 
devices  of  the  past,  but  they  are  compact. 
Instead  of  great  coils  of  wire  and  oscil- 
lators as  big  as  a  dining-room  table,  the 
Dubiher  apparatus  is  reduced  to  mar- 
veloufly  small  dimensions,  while  any 
commercial  lighting  circuit  gives  all  the 
power  that  is  necessary. 

Mr.  Dubilier  is  not  particularly  keen 
in  exploiting  his  invention,  his  explana- 
tion being  as  compact  as  his  instruments. 
He  merely  says  that  the  electric  light 
current  passing  through  the  new  type  of 
oscillator  is  rendered  into  electrical 
waves  to  the  number  of  100,000  a  second. 
and  that  these  affect  instruments  attuned 
to  the  same  key  within  a  wide  radius. 
Simple,  isn't  it? 

"Influential  men  believe  in  my  inven- 
tion as  much  as  I  do,  and  we  plan  to 
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be  able  to  supply 
.them  so  cheaply  in 
large  lots  that  they 
may  be  used  ex- 
tensively in  cities, 
much  more  cheaply 
in  rural  commu- 
nities than  the  pres- 
ent wire  systems, 
for  marine  and 
coastwise  work, 
and  for  special  uses 
such  as  by  forest 
rangers  on  the 
great  reservations 
of  the  Rocky 
Mountains  and  Pa- 
cific Coast. 

"The  machines 
will  be  of  particu- 
lar advantage  in 
sparsely  settled  dis- 
tricts, as  in  the 
gold-camps  of 
Alaska.  Prospect- 
ors within  a  radius 
of  thirty  or  forty 
miles  of  civiliza- 
tion, for  instance, 
will  be  enabled  by 
the  use  of  one  of  these  light  sets  to  keep 
in  continual  touch  with  what  is  going  on, 
and  undoubtedly  many  lives  will  be  saved 
by  the  practical  application  of  the 
device." 

Wireless,  and  especially  the  wireless 
telephone,  has  been  what  might  almost 
be  called  an  obsession  with  young 
Dubilier  ever  since  he  was  old  enough  to 
know  anything  about  the  subject  at  all. 
Born  in  New  York  in  1888  he  received, 
his  early  education  in  the  public  schools. 
His  parents  were  not  able  to  keep  him  in 
school  through  the  high  school  course, 
and  he  left  high  school  to  secure  employ- 
ment. He  saved  his  money,  and  later. 
by  doing  odd  jobs  through  the  course, 
gave  himself  the  benefit  of  three  years 
study  of  electrical  engineering. 

19W  that  he  began  his  own 


build    a    factory    and    manufacture    my     experimenting    with    the    wireless    tele- 


machines  upon  a  large  scale,"  said  Mr. 
Dubilier  in  Seattle  recently.  "This  will 
be,  I  believe,  the  first  wireless  telephone 
factory  ever  opened  in  America — or  the 
world,  for  that  matter.  The  machines 
are  not  costly  to  turn  out,  and  we  will 


phone,  and  after  many  disappointments 
and  discouragements  he  perfected  one  of 
the  first  pieces  of  apparatus  of  that  kind. 
Graduating  from  his  technical  course  at 
the  age  of  eighteen  he  became  an  in- 
spector for  the  Western  Electric  Com- 
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pany  in  New  York. 
But  wireless  con- 
tinued to  fascinate 
him,  and  he  deter- 
mined to  take  a 
course  in  the  Coop- 
er Institute.  The 
hours  of  the  insti- 
tute  were  from 
9:30  until  3:30. 
Hurrying  each  day 
from  the  lecture- 
room  to  a  telegraph  The  receiver  of  the 
office   he   delivered 

messages  from  4  o'clock  in  the  afternoon 
until  midnight. 

After  his  course  was  over  he  became 
chief  electrician  of  a  wireless  concern, 
and  then  technical  director  of  another. 
All  the  time  he  was  experimenting  with 
his  own  telephone,  and  he  invented  a 
number  of  minor  wireless  instruments. 
He  is  the  author  of  the  "Wireless  Tele- 
phony" chapter  in  Prof,  H.  L,  Twimng's 
book  on  wireless,  one  of  the  few  works 
of  the  kind  in  existence.  His  lectures  on 
wireless  attracted  favorable  comment. 
With  some  of  the  best  known  experts  in 
the  country  his  technical  testimony  has 
been  sought  by  the  law  courts. 

It  was  just  a  few  months  ago  that  he 
completed  the  telephone  apparatus  that  is 
his  great  work  so  far.  Sensitive  and 
delicate,  it  yet  seems  to  be  practical  in 
every  respect.  A  cabinet  ten  inches  each 
way,  and  six  inches  deep  will  hold  the 
mechanism. 

Most  of  the  experiments  with  the  new 
device  have  been  carried  on  at  Seattle 


and  between  Seattle 
and  Tacoma,  a  dis- 
tance of  thirty-five 
miles.  Conversation 
carries  that  far  as 
clearly  as  on  the 
ordinary  telephone. 
As  some  of  the 
ships  of  the  United 
States  navy  are 
equipped  with 
wireless  telephones 

WiRPiBsa  Telephone.  Mr.      Dubilier      had 

an  excellent  oppor- 
tunity to  compare  the  merits  of  his  inven- 
tion with  that  used  by  the  navy  depart- 
ment, as  the  Puget  Sound  navy  yard 
is  located  about  sixteen  miles  from 
Seattle.  J.  B.  Annis,  first  class  electrician. 
United  States  signal  corps,  sent  this 
message  to  the  inventor  after  one  of  the 
tests : 

"A  good  deal  plainer  than  the  tele- 
phone we  use  here." 

Which  would  seem  to  augur  well  for 
the  invention. 

Mr,  Dubilier  believes  he  can  still  fur- 
ther perfect  his  receiving  and  transmit- 
ting devices  with  their  control  system  so 
that  much  more  than  three  hundred  tele- 
phones— representing  that  many  different 
attunements — can  be  used  at  the  same 
time  without  interfering  with  each  other. 
However,  even  that  number  is  a  long  step 
forward.  If  Mr.  Dubilier  does  nothing 
more  for  wireless  telephony,  the  aerial 
talk-transmitting  systems  of  the  future 
will  owe  him  a  notable  debt  of  gratitude. 
And  he  is  only  twenty-two. 
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GAMBLING    IN    SLATE   AND   LIVES 


By 
RAYMOND    A.    F  O  W  L  E  S 


THE   switchboards   that   handle 
the  powerful  electric  currents 
of  the  New  York  subway  are 
made  of  slate  and  came  from 
quarries  in  Maine.  They  came 
from  there  because  experience  has  dem- 
onstrated that  those  quarries  produce  the 
purest    and    finest    slate    in   .the    world. 
London  wanted  some  switchboards  for 
her  underground 
railroad      system — 
wanted  the  best 
that    money    could 
buy.  It  was  decided 
that  they  must  be 
made  of  pure  slate. 
The  order  did  not 
go  to   any   of   the 
large    quarries    of 
England  or  Wales. 
It  crossed  the  At- 
lantic   and    finally 
landed  at  the  office 
of   the    superin- 
tendent    of     those 
Maine  quarries. 
Not    only    electri- 
cians, but  nearly  all         ThBdouosiu 


first-class  architects  as  well,  where  work 
perfect  in  quality  and  beauty  of  blue- 
black  shades  is  desired,  always  indicate 
their  preference  for  Maine  slate.  Public 
buildings  from  the  Boston  postoffice  to 
those  being  newly  erected  at  San  Fran- 
cisco bear  witness  to  this  fact. 

In  the  downward  sweep  of  a  great 
valley  densely  wooded,  surrounded  by 
rugged  hills  and 
beautiful  lakes,  are 
located  these  quar- 
ries  which  are 
sending  out  their 
products  to  all 
parts  of  the  world. 
Long,  yawning  pits 
in  the  ground, 
flanked  by  high 
walls  of  stone  and 
ragged  dumps, 
make  scars  in  the 
beautiful  landscape, 
but  you  forgive 
them  in  remember- 
ing how  they  have 
served  in  the 
ous  10  b«  worked.        world's  work.    The 
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slate  appears  in 
veins  running 
northeast  and 
southwest  and  can 
be  traced  several 
miles.  The  greater 
part,  however,  lies 
under  such  a  depth 
of  earth  or  water 
as  to  make  its  un- 
covering prohibit- 
ive on  account  of 
the  cost.  The  line 
of  quarries  which 
have  been  worked 
is  about  a  mile  long 
and  is  now  under 
the    control    of    a 

single  company.  The  natural  disasters 
incident  to  such  quarry  work  have  kept 
the  fortunes  of  this  company  in  a  state 
of  unstable  equilibrium. 

The  task  of  getting  out  the  slate  is 
difficult,  dangerous,  and  expensive.  The 
slate  veins  stand  parallel  to  each  other 
but  separated  by  veins  of  quartzite  rock, 
the  whole  mass  canting  toward  the  north- 
west one  foot  to  every  ten  in  depth.  The 
refuse  has  to  be  taken  out  as  well  as  the 
valuable  slate.    Ninety-five  pounds  out  of 


every  hundred 
hoisted  to  the  sur- 
f  ac  e  go  to  the 
dumps.  This  item 
of  expense,  how- 
ever, is  a  mere 
bagatelle  when 
compared  with  that 
occasioned  by  the 
slides  which  in  one 
minute  destroy  the 
work  and  hopes  of 
years. 

If,  when  Nature 
tipped  up  these  de- 
posits of  slate  sedi- 
ment— mostly  sili- 
cate of  aluminum — 
she  had  stood  them  perpendicular  instead 
of  slanting  them  northward  tremendous 
difficulties  would  have  been  obviated. 
Their  present  position  causes  an  ever 
increasing  overhang  of  the  southern  wall 
as  the  quarry  is  sunk  farther  down,  and 
this  can  only  be  prevented  by  taking  off 
enough  rock  as  the  work  progresses  to 
keep  the  wall  perpendicular.  No  one 
except  a  quarry  man  can  comprehend 
what  an  enormous  task  this  would  be.  The 
great  expense  has  thus  far  prevented  its 
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being  done.  Sooner  or  later,  however, 
this  will  probably  be  brought  about. 

These  immense  overhangs  sooner  or 
later  fall  into  the  pit.  The  fear  of  such 
slides  are  the  spectres  that  haunt  the 
minds  of  workmen  and  operators  alike. 
Death  lurks  here  at  all  times  and  usually 
comes  instantly  from  explosion,  falling 
rocks,  the  slip  of  a  careless  foot,  or  a  life 
line  ill  adjusted;  but  the  most  terrible  is 
the  deep  groaning  that  precedes  the 
avalanche  of  stone  and  earth  as  it 
trembles  upon  the  brink,  and  then  goes 
tearing,  crashing,  roaring  into  the  pit 
below. 

The  work  of  men  looks  puny  and  small 
beside  that  of  frost  and  gravitation. 
Several  years  ago  a  slide  went  into  the 
pit  of  one  quarry  which  had  been  sunk 
to  a  depth  of  three  hundred  feet.  On 
account  of  the  great  quantity  and  perfect 
quality  of  the  slate  thus  buried,  it  was 
decided  to  remove  the  debris.  It  took 
five  derricks  two  years  and  six  months 
to  do  the  work.  Everyone  was  rejoiced 
when  the  task  was  done.  It  was  hoped 
that  slate  to  the  value  of  half  a  million 
could  be  taken  out  before  the  next  slide 
should  come.  Pipes,  pumps,  drills,  and 
tools  were  put  in  place.  Preparations 
were  scarcely  finished  when  the  south 
wall  began  to  groan  with  the  agony  of 
suppressed  power.    After  a  few  hours  of 


travail,  the  great  mass  of  stone  leaped 
into  its  newly  made  grave,  burying  slate 
and  machinery  beyond  hope  of  recovery 
in  this  generation,  at  least.  Some  time 
the  treasure  will  again  be  laid  bare. 

Other  quarries  have  this  same  fatal 
slant  of  the  slate  veins  and  like  disasters 
have  well  nigh  ruined  the  business  in 
places.  Curiously  enough,  the  dips  of 
two  Maine  parallel  quarries  are  opposite. 
The  position  of  the  slate  beds  in  Vermont 
and  Pennsylvania  is  more  fortunate. 
Appearing  largely  in  the  form  of  folds, 
the  slate  is  spread  over  considerable  sur- 
face but  comes  to  an  end  two  or  three 
hundred  feet  under  ground.  Some  have 
their  dips  so  little  inclined  from  the  hori- 
zontal that  they  may  be  worked  as  surface 
quarries  by  means  of  the  terrace  system. 
The  Maine  quarries  are  long  and  deep 
but  have  little  width.  The  great  slate 
beds  of  Wales  are  found  in  mountains. 
They  are  worked  by  the  terrace  system, 
but  entirely  under  ground ;  the  quarries 
being  reached  from  the  surface  by  means 
of  tunnels.  Each  bench  has  its  crew  and 
fifty  feet  intervenes  between  each  crew 
to  make  accidents  less  possible.  Pillars 
of  rock  are  left  to  prevent  the  "roof" 
from  falling  in.  Welshmen  are  bom  to 
work  in  slate  as  a  fish  is  bom  to  swim  in 
water,  and  great  numbers  of  them  work 
in  American  quarries. 


WOMAN  VERSUS  A  MORTGAGE 

By 
JOHN    E.    TAYLOR 


THERE  is  a  girl  in  Somerset 
County,  Maine,  in  the  north- 
ern part  of  the  state  who  has 
done  a  man's  job,  more  than  a 
woman's  job,  and  now  has  the 
satisfaction  of  feeling  that  she  has 
reached  a  certain  stage  in  success. 

When  she  was  nine  years  of  age  the 
parents  of  Miss  Eva  Storer  gave  her 
two  old  hens  to  have  for  her  own.  The 
next  year  she  set  them  and  got  a  fine 
lot  of  chicks.  They  were  of  mixed  breed 
but  she  raised  them.  She  had  taken  some 
of  her  eggs  from  the  hens,  sold  them, 
and  with  the  money  bought  a  sheep. 
When  a  Iamb  was  born  she  exchanged  it 
for  a  calf  and  raised  the  calf  to  a  cow. 
She  then  sold  eggs  from  her  pullets  and 
bought  more  sheep.  She  then  had  four. 
Her  mother  gave  her  a  pair  of  bronze 
turkeys,  when  she  was  twelve  years  old. 
By  this  time  she  had  considerable  stock 
of  her  own  on  the  farm. 

During  this  time  she  had  been  attend- 
ing school  and  the  year  she  was  thirteen 
she  raised  fifty  young  turkeys.      They 


were     hatched     in 

May ;    in    October 

she  sold  them  for  a 

dollar  apiece.  That 

year   she   raised   a 

lot    of    chicks    and  Tmb  Gikl  Who  Paid 

some  of  these  she  "^mortgagb" 

sold  for  a  total  of 

twenty  dollars. 

Miss  Storer  attended  school  until  she 
was  sixteen,  when  her  father  was  taken 
sick,  her  mother  was  partially  crippled 
and  the  burden  of  caring  for  the  rest  of 
the  family,  consisting  of  one  small  sister 
besides  her  parents,  fell  on  her.  The 
family  moved  to  Norridgewock.  They 
bought  a  farm  that  had  a  poor  house  on 
it  and  paid  only  two  hundred  dollars 
down  and  then  carried  a  mortgage  of 
eight  hundred  dollars.  That  was  six 
years  ago. 

When  they  came  to  Norridgewock  she 
had  saved  one  hundred  dollars  from  her 
poultry  and  sheep  to  pay  in  towards  this 
farm.  Her  mother  paid  in  one  hundred 
dollars  more  and  the  rest  was  to  be  paid 
in  in  annual  installments  of  one  hundred 
dollars,  with  interest.  When  the  year 
was  up  she  was  able  to  meet  the  payment 
of  her  own  accord,  her  parents  having 
still  farther  declined  and  were  not  able 
to  assist  her  on  the  farm.  The  next  year 
Miss  Storer  began  to  work  in  the  garden, 
raising  peas,  potatoes  and  sweet  corn,  and 
she  kept  this  system  up  for  the  six  years 
and  the  farm  paid  for. 

From  thirty  of  her  pullets  she  made 
$130  in  a  year's  time  in  this  way: 
SO  dozen  of  eggs  for  hatching  @ 

50c  a  dozen $25.00 

Broilers  raised  from  other  eggs  of 

the  pullets  at   from  60  to  70c 

apiece   70.00 

Incubator  chickens  sold  at  hatching 

@  10c 10.00 

For  the  30  pullets  at  the  close  of 

the  year  25.00 

Total $130.00 


Inherited 

Cattebson— "Notice    how    Carstair's    wife 
makes  uj)  of  late?     Should  think  he  would 


Tbesc  Modern  NulMiices 

A  FORMER  resident  of  Marshall,  Mo.,  was 
asking  about  the  old  town. 

"I  understand  they  have  a  curfew  law  out 
there  now,"  he  said. 

"No,"  his  informant  answered,  "they  did 
have  one,  but  they've  abandoned  il." 

"What  was  the  matter?" 

"Well,  the  bell  rang  at  9  o'clock,  and  almost 
everybody  complained  that  it  woke  them  up." 
—Si.  Louis  Post-Dispatch. 


Hattebson — "Has  tried  to;  feels  badly  about 
it.  But  he  says  it's  no  use;  she  learned  it 
from  their  daughter." — Life. 


The  Ptrrot  Thtt  Quit  Talking 

Kesrican  went  on  a  trip  to  South  America, 
and  while  there  bought  a  present  for  O'Brien 
in  the  shape  of  a  pretty  Spanish  parrot,  which 
was  shipped  to  O'Brien,  When  he  got  back 
home  he  said  to  O'Brien: 

"Dinny,  did  ye  get  the  foinc  parrot  Oi  sent 
ye?" 

"Oi  did  that,  Kerrigan,  and  01  wants  to  tell 
ye  that  Oi  never  put  me  teeth  into  a  tougher 
bird  in  me  nteV'—New  York  American. 


Thtt  Critlcil  Moment 

The  Playwright— "Ah !  The  audience  is 
calling  for  the  author." 

The  House  Managek — "I  hear  'em ;  but 
you  can  get  out  through  the  alley  and  I'll 
hold  'em  back  while  you  beat  it." — Philadel- 
phia Evening  Bullelin. 


Precise 

Tou  Moore  was  once  at  a  dinner,  and  oppo- 
site him  sat  a  Mr.  Reach,  whose  name  Moore 
had  seen  in  print,  but  had  never  heard  pro- 
nounced. The  poet  addressed  him  politely  as 
Mr.  Reach,  and  he  swelled  up  indignantly  and 

"My  name  is  Re-acfc,  sir." 

"Indeed  I"  replied  Moore ;  "well,  Mr.  Re- 
ack,  will  you  kindly  pass  me  a  pe-aek?" — Em- 
poria Caselle. 


Eiftlly  Mended 

Of  the  diplomatic  circles  is  a  delightful 
woman  whose  English  is  still  French.  She 
was  urging  an  oflicer  of  the  navy  to  attend  a 
ball,  the  invitation  to  which  he  had  already 

declined. 

"I  can't,"  he  protested ;  "I  have  burned  my 
bridges  behind  me." 

"Oh,"  she  replied,  "I  will  lend  you  some  of 
Henri's."— 50 B  Francisco  Argonaut. 


Tommy's  Status 

"Fifth  grade  this  year.  Tommy  ?" 

*^es.  sir." 
■  "You're  in  decimals  or   fractions  now, 
doubt  ?" 

"No,  sir.    I'm  in  crochet  work  and  clay  n 
eling  novi."— Louisville  Courier- Journal. 
sx 


BLOWING  OFF  STEAM 


Reckless  Eph 

Unclk  Ezra — "Do  you  think  the  money 
young  Eph  Hoskins  made  down  in  New  York 
will  last  him  long?" 

Uncle  Eben— "You  bet  it  won't  I  ,  He's 
going  at  an  awful  pace.  I  was  down  in  the 
general  store  last  night,  and  young  Eph  was 
writing  hundred-dollar  checks  and  lighting  his 
cigars  with  them."— Pwcfe. 


A  LitftatnlnS  Cfaantfc 

A  Chicago  banker  was  dictating  a  letter  to 

his  stenographer.  "Tell  Mr,  Soandso,"  he 
ordered,  "that  I  will  meet  him  in  Schenectady." 

"How  do  you  spell  Schenectady  ?"  asked  the 
Stenographer, 

"S-c,  S-c— er— er— er~  Tell  him  I'll  meet 
him  in  Albany."— Argonaul. 


Too  True 

"Thiwgs  might  be  worse."  said  ihe  man  who 


Reform  Too  Pronounced 

It  was  on  a  street-car  the  other  morning 
that  a  passenger,  whose  general  get-up  sug- 
gested a  clerical  calling,  was  overheard  saying 
to  a  companion : 

"I  realize  that  women  are  by  nature  and 
instinct  bound  to  go  in  for  adornment  in  the 
matter  of  dress,  but  they  are  getting  more 
and  more  recklessly  extravagant.    I  believe  in 

"Temperance  is  all  right,"  was  the  reply. 
"I  believe  in  temperaiKe  myself,  but  what  with 
the  hobble  skirts  and  cobweb  stockings  it  looks 
more  to  me  as  though  the  women  were  going 
in  for  total  abstinence." 


"I  thoroughly  agree  with  you,"  replied  Mr. 
Growcher.  ''And  what's  more,  I  think  they 
are  going  to  be," — Washington  Slar. 


Th 


Pragmitism 

e  note  which   was  handed  t 
of  the  grade  teachers  the  other  day: 


Naturally 

Fat  Actbess— "I  do  feel  pleased.  My  new 
role  fits  me  like  a  glove," 

Friend — "Of  course,  it's  the  biggest  in  the 
piece."— Pete  Mele. 

J» 

Americans  Bev/arc 

Unscrupulous  Picture-dealer  —  "S-h-h. 
This  is  the  left  eye  of  Leonardo's  'Mona  Lisa,' 
You  can  have  it  for  $500."— P»t«cft, 


"Dear  Mum — Please  txcuse  Johnny  today. 
He  will  not  be  at  school.  He  is  acting  as 
timekeej)er  for  his  father.  Last  night  you 
gave  him  this  Iximple,  if  a  field  is  4  miles 
square  how  long  will  it  take  a  man  walking 
3  miles  an  hour  to  walk  2yi  times  around  it? 
Johnny  ain't  no  man,  so  we  had  to  send  his 
daddy.  They  left  early  this  morning,  and  my 
husband  said  they  ought  to  be  back  late  to- 
night, though  it  would  be  hard  going.  Dear 
Mum,  please  make  the  nixt  problem  about 
ladies,  as  my  husband  can't  afford  to  lose  the 
day's  work.  1  don't  have  no  time  to  loaf,  but 
I  can  spare  a  day  off  occasionally  better  than 
my  husband  can,  Resp'y  yrs.  Mrs.  Jones." 
— Miami  News. 
J» 
Why.  the  Ideal 

Man  (at  the  phone;  to  man  at  the  other 
end  of  the  wire) — "How  dare  you  talk  to  me 
like  that  I    You're  not  my  wife  I"— i'oiiW. 


LawAblding 

"What  are  they  moving  the  church  tor?" 
"Well,  stranger,  I'm  mayor  of  these  diggin's, 
an'  I'm  fer  law  enforcement.  We've  got  an 
ordinance  what  says  no  saloon  shall  be  nearer 
than  300  feet  from  a  church.  I  give  'em  three 
days  to  move  the  church." — Fun, 


TO  RESTORE  LIFE 


sizes.  It  is  said  to  give  better  results  as 
to  the  ventilation  of  the  lungs  than  any 
THIS  apparatus  reduces  the  work  for  other  method,  it  is  easily  transportable 
^  artificial  respiration  considerably  and  and  ready  for  use  at  all  times  when  it  is 
has  been  tried  at  the  physiological  depart-     desired  to  put  it  into  service. 

ment  of  the  "Karolin-         It  is  to  be  kept  at  places  where  there  is 


today  at  a  tiigti  valuation,  as  is  attested  to     ot  a  good  thing,  when 

by  the  efforts  of  scientists  to  prolong  it.     it  comes  to  earnii^  a      "'*  ISJ??J^  *"* 


TECHNICAL  WORLD  MAGAZINE 

living.  Not  so  as  regards  Mr.  Brink- 
ley,  however,  for  in  his  case  the 
extraordinary  "lace  curtain"  adornment 
has  been  made  useful  as  well  as  orna- 
mental, as  he  earns  a  good  salary  by 
exhibiting  in  connection  with  one  of  the 
country's  leading  circuses  during  the 
summer  season. 


"WHATS  COMING 'ROUND 
THE  CORNER?" 

"TPO  see  'round  a  comer  is  usually  reck- 
'  oned  as  one  of  those  things  which 
come  under  the  category  of  physical  im- 
possibilities, and  more  street  accidents  are 
due  to  the  limitation  of  our  vision  in  this 
respect  than  from  any  other  cause.  The 
simple  device  shown  in  our  photograph, 
however,  has  been  adopted  in  the  town  of 
Teignmouth,  the  popular  Devon  winter 
resort  in  England,  to  prevent  street-cor- 
ner accidents. 

Like  the  majority  of  towns  in  Devon- 
shire, Teignmouth  has  many  hills,  and  at 
one  spot,  that  where  the  road  from  Daw- 
lish — a  steep  decline  and  very  narrow — 
enters  the  town,  a  large  mirror  has  been 
set  upon  a  post  in  such  a  position  that 
motorists  and  others  coming  into  the 
town  can  see  round  the  comer,  and  thus 
avoid  accidents.  This  is  one  of  those 
"good  ideas"  which  might  well  be  emu- 
lated on  a  large  scale,  for  the  mirror  is 
in  no  wise  unsightly,  and  is  indeed  serv- 
ing a  most  useful  purpose. 


Hugh  Dome  Costs  Lives. 
WiKonsin-i  DewS6.l»l),an 
stale  house  Is  rapidly  pro 

Rtesaine.  althoDgh  it  is  ei- 
timated  that  (nllyliTc  Tears 

finisb  the   siniclure.    The 

illuslration  shows  the  peril- 

ure  of  wbich  hai  all  been 
erected.  One  maa  was 
killed  by  lalliDK  Irom  the 


How  Stbbht  Car  ThaI'- 

FIC  Is  DiRBCTRD  IN 

Los  Angkles. 


Iheilinallo 

proacblDBiB 


SUNFLOWERS   FROM   RUSSIA 

T^HESE  are  not  ordinary  sunflowers, 
*  They  are  a  superior  and  cultivated 
variety,  fetched  from  Russia  by  our  De- 
partment of  Apiculture, 

In  that  part  of  the  world  sunflowers 
are  grown  on  a  vast  scale  for  their  seeds, 
which  are  utilized  in  the  manufacture  of 
oil  for  table  and  other  purposes.  Also 
the  seeds  are  roasted  and  eaten  in  Russia 
much  as  we  eat  peanuts, 

A  kind  of  bread  is  made  from  sun- 
flower meal.  Indeed,  it  is  a  valuable 
plant,  and,  now  that  these  new  and  im- 
proved varieties  have  been  secured,  it 
may  be  that  our  farmers  will  take  to 
growing  sunflowers  extensively. 


POPULAR  SaENCE 


Stanbmpb  That  Collapsgd. 
140  feel  bixh.  20  feci  in  dismeler.  and 
of  sEm)  plate  %  inch  Ihick.    It  beloDK 
totfaelheSbeboreiin.  Wii..  Water 


ODD  AUTO   SCORE 

D 


nia  auto  road 
illy  designed 
e  board  was 
d,  facing  the 
stand,  which 
d    the    spec- 
to  follow  the 
tients  of  each 
■    car    about 
light   mile 
Telephone 
IS    had    been 
at  half  mile 
lis   around 
ourse    where 
;rator  report- 
:  each    car 
I.  These  tele- 
5    were   con- 
ed   with   the 
e's  stand, 
a  man   was 
led   behind 
ird  to  receive 
ports  and  to 
the  numbers 
senting  the 
cars  mov- 
ing to  the 
black  and 
white 
spaces 
that  were 
marked  for 
each   half 
mile.    This 
device 
added 


WHERE  DEMOCRACY  WILL  NOMINATE  ITS  LEADER. 

tmoiy.  BaJlimorc.    Herp  Ihe  National  Democradc  Convention  will  no 
for  the  [iteiulency  and  vice-presidcDcr- 


greatly  to  the  interest  of  the  contest,  for 
the  crowd  was  able  to  tell  just  what  cars 
were  due  to  pass,  and  whether  they  were 
coming  singly  or  in  a  bunch.    As  one  car 
would  pass  another  on  the  opposite  side 
of  the  course,  the  fact  would  be 
recorded  by  means 
of  the  shifting 
numbers,   so      4 
that  even  when      * 
no  car   was   in 
sight,    the    inter- 
est  and   excite- 
ment    were    main- 
tained.   The  photo- 
graph shows  how  il 
works :     car    num- 
ber   34    is    showr 
passing  the   grand 
stand,  and  its  num- 
ber on  the  board  is 
entering    the     last 
mile,    while    other 
cars  are  recorded  at 

various  parts  of  the    Tooth  or  *  Giant  Shark- 

Tbit  WIS  (ouad  in  Ihe  mines  o 

course.  Sittetbwl""hia. 


This  system  is  valuable  in  case  of  acci- 
dents, as  the  telephones  were  connected 
with  the  field  hospital,  where  a  motor 
ambulance  stood  in  readiness.    It  is,  in  the 
manner  in  which  the  results  appear,  based 
upon    the    electric    sign-boards 
'  ■    ■'     '     ling  cities  of 
to  give  the 
ans"  a  genu- 
duction  of  a 
hen  the  home 
s  playing  in 
;  other  city, 
e  same  sort 
device  has 
been  used, 
though 
'more 
crudely,  to 
illustrate 
the  prc^ess 
and  status  of 
.  football  games.  If  its 
use  spreads  it  should 
V  SraciEs  Long  Extihct-    pfoyg     jq     be     very 

ii«h  thii  lenetb."         '"     popular. 


POPULAR   SCIENCE 


FELUNG  A  CHIMNEY 
LIKE  A  TREE 

THIS  stack,  which  was 
*  thrown,  stood  ten  feet 
square  at  the  base,  and  one 
hundred  feet  high,  was  built 
of  common  brick,  lined  with 
fire  brick  and  was  topped  out 
with  a  cast  iron  cap. 

It  will  be  seen  that  the 
method  of  throwing  this  stack 
was  quite  similar  to  that  of 
cutting  down  a  large  tree. 
Brick  work  on  one  side  was 
cut  out,  extreme  care  being 
taken  to  make  the  cutting 
symmetrical  on  each  side  of 
the  center  line  of  the  stack. 
This  method  of  cutting  was 
continued  until  the  weight  of 
the  stack  began  to  crush  the 
brickwork  at  the  edge  of  the 
cutting,  and  as  soon  as  this 
occurred  the  great  hill  of 
bricks  of  course  fell  to  that 
side. 

So  accurately  was  the  work 
done  that  the  fallen  stack  lay 
exactly  parallel  with  the  side- 
walk, as  was  intended.  The  outer  shell  depressed 
crushed  downward,  while  the  inner  lining  his  sheet 
maintained  its  original  shape  until  the     under  the 


ITTISO  AWAV  THH  BmCK- 

woRE  AS  Lumbermen 
'  Would  the  Basb  - 


343 

falling  stack  struck  the 
ground  when  it,  in  its  turn, 
also  collapsed. 

This  stack  stood  at  Cleve- 
land, Ohio.  It  was  removed 
in  order  to  make  room  for  a 
targe  new  incandescent  lamp 
factory. 

This  method  of  felling  a 
brick  stack,  of  course,  has  to 
be  very  carefully  understood 
and  thought  out  by  the  man  in 
charge.  If  this  be  not  the 
case  a  serious  disaster  may  be 
the  result,  as  a  falling  stack 
surrounded  by  houses  is  very 
different  from  a  falling  tree  in 
a  forest,  many  miles  away 
from  a  habitation. 


SUBMARINE  JOUR- 
NAUSM 

A  MONG  the  curiosities  of 
'^  American  journalism  is  a 
newspaper  published  in  a  sink 
of  the  Colorado  Desert  in 
California,  at  the  little  town 
of  Thermal.  By  reason  of  the 
place  of  issue,  the  editor  calls 
"the  Submarine,"  and  prints 
title  the  descriptive  line,  "most 


THE  STACK  C 


THE  FRONT  PAGE  HEAD  OF  THE  -COACffELLA  V 


low  down  paper  on  earth — published  122 
feet  below  sea  level — weekly." 

"The  Submarine"  first  saw  the  light  as 
a  4  by  6  folder  in  a  tent  at  Indio,  also  in 
the  Colorado  Desert,  but  higher  up,  that 
is.    at    22    feet    below    sea  level. 
That    seemed    pretty    low    down 
for   a    rtewspaper,   but    with   the 


sea  level,  and  later  to  its  present  abiding 
place,  122  feet  below,  and  its  claim  to 
"low-downness"  there  is  none  up  to  the 
present  time  to  dispute. 

In  its  younger  days  this  desert  journal 

was  printed  on  paper  of  a  marine  blue 

t,  and  ran  a  humorous  column  appro- 

ately  conducted  by  McGinty — the  char- 


I 


opening  of  the  Imperial  Valley  further 
down  the  desert  and  the  establish- 
ment of  newspapers  there  first  at  67 
feet  and  then  at  1 16  feet  below,  the  claim 
of  "the  Submarine"  as  the  most  "low 
down"  had  either  to  be  given  up  or  the 
paper  had  to  move  more  "low  down."  It 
moved — first  to  Coachella,  76  feet  below 


acter  who  was  famous  in  popular  song  a 
decade  or  so  ago  as  having  dropped  to 
the  bottom  of  the  sea.  Local  happenings 
were  recorded  under  the  head  of  "Along 
the  Coral  Strand."  With  increase  of 
years,  however,  these  touches  of  fancy 
have  been  discontinued  and  it  has  grown 
more  conservative. 
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NEW  MARINE  M 

CYCLE 

A  CALIFORNIAN 
**  has  invented  a 
mechanical  attach- 
ment whereby  an  or- 
dinary motor  -  cycle 
may  be  made  into  a 
rapid  and  practical 
craft  for  rivers,  etc. 
It  is  composed  of 
two    canoe- shaped, 

metal  floats,  14  feet  an  ELEmAsr  Shrbw 

long  and   16  inches     pi{'g.'i?^s"!.''ru'r'ou"a™''i 
wide,    which    fasten     "k'aligaroo' 
on  a  light,  steel  tube     ii  is  aloui  i 
frame    and    contain 
three   air-tight   comp 
floats  are  carried  one 
the  bicycle  and  are  ba 
ly.     The  front  of  thi 
attached    behind    the 
bars,  without  inter fer 
the  steering  of  the 
The  back  frame  is  att 
to  the  axle  of  the  re 
wheel,  by  a  common 
tandem  nut.     Four 
hinges  fasten  these 
floats  to  the  frame, 
in  such  a  manner  as 
to  permit  them  to 
settle  in  the  water  ''"■ 

or  reverse  on  the 
part  of  the  frame 
within  six  inches 
ground. 

To   turn   the   hj 
motor -cycle     into 
water    craft,    the 
floats  are  reversed 
on     their    hinges 
and  clamped  down 
by  two  steel  tubes, 
which  are  carried 
alongside    of    the 
floats.    The  propell 
drive  contains  a  clul 
which  operates  back 
or  forward,  with  s 
foot  shaft  of  three 
inch  steel.     At  the  ena  oi 
this    is    a    propeller    with 
three    twelve-inch     blades.  Thii 
This  is  carried  behind  the 
seat,  when  not  in  use.    It  is 


Furious  and  mobile  elephant-l 
It  hops  aloiie  on  th<^>c'wilR  tu 


Water  Traitic 


EuRlisb  counter  Kenlleman, 
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-->---'  "jy  means  of  one  boh, 
ear  frame  and  is  fas- 
,  directly  in  front  of 
the  engine  with  one 
nut.      It    protrudes 
down,  from  the  en- 
gine,   when    on    the 
water,  at  an  angle  of 
twenty  degrees.  The 
top  blade  is  just  cov- 
ered by  water.    The 
steering    is    accom- 
plished by  two  small 
Zoo.         rudders,  on  the  back 
ie"fui)k     of  ^tich  float.     They 
'i''«Med'     ^^^   connected    with 
and   steered   by   the 
handle  bars.     These 
'orking  simultaneously, 
.stened    to    the    front 
;el  by  two  flexible  wire 
>rds.     Two  small  rub- 
)er-tired  wheels,  at  the 
rear     of    the     frame, 
help  to  carry  the 
weight  of  the  floats, 
on    land.    They  al.so 
keep  the  machine 
from   tipping   side- 
wise. 

The    necessity    that 
the     inventor     met 
with,  at  least  once, 
possibly  many  times, 
in    his   lifetime,   to 
suddenly  change 
from  land  to  water 
travel    no    doubt 
actuated  him  in 
^      going   about 
<■      and    setting    to 
work  to  construct 
such  a  contrivance 
as  he  has  produced. 
[t  can  be  seen  to  be 
very  ingenious  af- 
ir,   if  a  proper  and 
;ful  study  of  the  ap- 
:us    be    made.     So 
factors    had    to    be 
nto  consideration — 
less,   simplicity  of 
parts,    quick    adjustability 
from  one  form  and  one  use 
"  to    another — that    the    in- 
ventor, it  will  be  noted,  had 
his  problems  to  deal  with. 
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THE  SPIRAL  CATAMARAN 
A  PRINCIPLE  absolutely  unique  in 
**  boat  construction  is  now  being  used 
in  Los  Angeles,  where  a  working  model 
has  been  successfully  operated,  and  where 
a  full-size  passenger  carrying  craft  is 
being  constructed.  It  combines  the  prin- 
ciples of  the  catamaran,  or  double  hull, 
with  a  propeller  system  that  is  unique. 
The  latter  consists  of  spiral  flanges  run- 
ning the  entire  length  of  the  thirty-foot 
floats  which  support  the  superstructure. 
These  floats  are  of  metal  with  airtight 
compartments  and  are  cigar-shaped.  They 
revolve  on  bearing  at  the  points,  where 
they  are  held  by  a  steel  frame.  As  they 
revolve,  the  spiral  flange,  which  is  set  at 
an  angle  of  thirty  degrees  to  the  cylin- 
ders, pushes  the  craft  through  the  waters 


with 'great  force.  The  inventor  claims 
that  ninety  per  cent  of  power  ordinarily 
lost  in  water  resistance  will  be  converted 
into  forward  energy,  as  the  resistance  is 
removed  by  the  spiral  flange,  and  nothing 
but  the  revolving  cylinders  is  in  contact 
with  the  water.  The  idea  is  so  original 
that  its  working  in  a  full  sized  pleasure 
craft  will  be  observed  with  unusual  in- 
terest. Gas  engines  on  the  superstructure 
will  supply  power. 


FIERCEST  OF 
FISHES 

THE  skull  of  this 
*  fish  suggests  a 
likeness  to  the  bull- 
dog— and  not  in- 
appropriately, inas- 
much as  it  is  ex- 
ceedingly ferocious. 
Dr.  Theodore  Gill, 
of  the  Smithsonian 
Institution,  says 
that  it  is  much 
fiercer  than  any 
shark. 

It  is  known  as 
the  "wolf  fish," 
and  frequents  shal- 
low waters  along 
the  coast  of  Maine. 
Now  and  then  it 
happens  that  some- 
body is  attacked  by 
a  specimen. 


S,ES 


The  pearl  weiRbl 


FIRE  BREAKS 

KEPT  CLEAR 

BY  GOATS 

IN  order  to  keep 
*■  weeds  from  de- 
stroying the  useful- 
ness of  the  fire 
breaks  in  California 
forest  reserves,  goats 
are  being  pastured 
free  of  charge  by  the 
government  in  order 
to  keep  down  the 
growth  of  weeds  and 
brush.  Goats  will 
perform  this  service 
while  picking  up  a 
I  living,  thus  saving 
'  the  forest  service 
^    ^  ^  thousands  of  dollars 

Thr  Reverse  Side  OF  ,.  , 

THE  Pearl-Incased      every    year,     which 
Watch.  would  Otherwise  go 

to  gangs  of  men 
armed  with  hoes  and  other  weed  extermi- 
nators. Such  small  growth  is  a  serious 
menace  in  case  of  forest  fires,  as  during 
the  dry  season  they  will  carry  the  flames 
right    across    the    barrier    designed    to 


check  them  and  then  no  one  knows  what 
will  happen. 

At  least  2,000  goats  can  be  used  on 
one  forest  reserve  alone  in  California, 
and  as  the  experiment  has  proved  suc- 
cessful where  tried,  it  will  no  doubt  be 
adopted  on  other  reserves  in  the  near 
future.  The  cost  of  forming  these  clear 
spaces  along  the  ridges  is  considerable, 
as  a  space  fifty  feet  wide  or  so  must  be 
cleared  of  brush  and  trees,  the  width  of 
the  fire  break  depending  upon  the  height 
of  the  forest  thereabout. 


N  Ghkat  Dark.  Biixows. 
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The  burnins  of  twcn 


TWENTY-SEVEN  OIL  TANKS 
IN  FLAMES 
/^NE  of  the  most  spectacular  fires  ever 
^^  witnessed  in  southern  California 
was  caused  by  the  explosion  of  a  still  in 
the  plant  of  the  Hercules  Oil  Refining 
Company  of  Los  Angeles,  which  ignited 
twenty-seven  tanks  of  oil.  The  explo- 
sion occurred  at  half  past  eleven  at 
night  and  completely  wrecked  the 
plant,  sending  up  smoke  and  flame  to 
the  height  of  a  quarter  of  a  mile.  For 
thirty-six  hours  the  great  steel  tanks 
seethed  and  bubbled  like  enormous 
caldrons  and  the  smoke  hung  over  the 
city  and  adjacent  country  like  a  storm 
cloud. 

As  there  was  no  way  of  extinguishing 
a  fire  of  this  sort  there  was  nothing  to  do 
but  let  it  burn  itself  out.  The  loss  is 
estimated  at  a  quarter  of  a  million  dol- 
lars. 
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GIANT  LIFE-SAVING  MATCH 

THIS  is  not  merely  a  safety  match;  it  is 
*  a  life-saving  match.  Six  times  as  big 
as  an  ordinary  match,  it  is  used  by  the 
government's  Life  Saving  Service  for 
very  practical  purposes.  There  are,  for 
instance,  occasions  when  it  is  necessary  to 
light  a  fuse  that  sets  off  a  gun  or  mortar, 
from  which  a  projectile  is  discharged  to 
^  carry  a  line  over  a  sinking  ship  off  shore. 
Perhaps  the  wind  is  blowing  hard,  and 
it  may  be  raining.  What  is  needed  is  a 
match  that  will  not  go  out. 

This  is  a  match  of  that  kind.  Wind 
will  not  blow  it  out ;  water  cannot  put  it 
out.  Provided  with  a  few  such  matches, 
the  life  guard  who  patrols  the  ocean 
beach  or  the  lake  shore  can  never  be 
without  fire,  if  only  to  light  his  pipe. 


NOISELESS  MOTOR  CYCLE 

A  NEW  electric  motor  cycle  not  only 
^*  is  said  to  do  away  with  nearly  all 
the  other  undesirable  features  of  this 
child  of  the  auto,  but  with  noise  as  well. 


•  fdraiibed  br  a  huie  BprTue  o 
dlJ  ron  for  a  P«riod  of  ten  ham 


n  the  mccbaniim.  and 


hcen  applied  for. 


£  That  Is  Said  to  Be  Noiselbss. 


"No  Tir."   Obsehvk  tub  Mark  on  the  Suit 

The  emaloreei  o[  European  hotela  ire  >aid  to 

lipi  OT  not.    As  soon  as  the  poller  and  the  wailen 
bivEiBG  Ibev  know  how  lo  treat  the  cueil. 


TECHNICAL  WORLD   MAGAZINE 


A  Curious  Fiir-Escafb. 


lifil  dmceDt  w 


There  is  no  spattering  of  grease,  no  dis- 
agreeable odor,  and  no  excessive  heat 
such  as  comes  from  the  engine  of  the 
gasoline  machine. 

An  electric  motor  mounted  in  the 
frame  of  the  cycle  just  under  the  seat  of 
the  driver,  drives  the  machine  by  means 
of  a  chain  and  sprockets,  the  power  being 
applied  to  the  rear  wheel. 

The  battery  is  carried  in  the  frame  in 
the  usual  position  of  the  engine  of  the 
gasoline  motor  cycle. 

The  new  machine  fully  equipped 
weighs  225  pounds  and  is  arranged  to 
run  at  three  speeds,  four,  fifteen,  and 
thirty-five  miles  an  hour.  The  motor  is 
wound  for  a  twelve  volt  current. 

The  machine  can  be  equipped  with  a 
high  power  electric  headlight  when  de- 
sired, and  it  is  claimed  that  one  charge  of 
the  battery  is  sufficient  to  operate  the 
cycle  for  one  hundred  miles  over  good 
roads. 


A  Shkaf  of  Black 


Empiovci  by  the  moloi 


■nd   oltier    hidden    police 


THE  WONDER  CROP.  BLACK 

EMMER 

•yHE  fanner  who  has  to  contend  with 
^  both  late  and  early  frosts  as  well  as 
the  arid  lands  of  the  West  where  water 
is  very  scarce,  finds  it  difficult  to  raise 
the  native  grains  of  America.  These 
conditions  are  generally  understood 
by  the  rancher  of  the  West,  who  is  eager 
to  find  substitutes  for  the  native  grains. 
Such  a  grain  is  black  emmer. 

Black  winter  emmer  has  been  imported 
into  this  country  from  Russia,  where  it 
has  been  grown  extensively  and  with 
wonderful  results.  It  is  a  strictly  winter 
grain  resembling  our  barley  in  its  ap- 
pearance but  it  is  a  relative  of  the  wheat, 
having  almost  the  same  food  value,  for 
stock. 

Prof.  B.  C.  Buffum  of  Worland,  Wyo., 
has  made  perhaps  the  most  successful 
experiments  with  black  emmer.  Professor 
Buffum  has  developed  an  improved 
winter  emmer  which  he  obtained  from 
crossing  the  common  black  emmer  with 
a  winter  wheat,  which  is  a  hardier  plant 
than  either  of  its  parents  and  a  much 
larger  yielder. 

The  emmer  as  developed  by  Professor 
Buffum  grows  about  five  feet  high  on  an 


average   and    develops    from    10   to   35  will  stand  the  severe  cold  of  the  winter 
stalks  from  one  seed,  each  stalk  has  a  and  requires  but  little  moisture  compared 
large  head  averaging  about  45  grains  or  to  the  wheat,  and  under  favorable  con- 
kernels    to  ditions  will  yield  about  70  bushels  to  the 
,     the  head.  acre,     Emmer  will  bring  a  market  price 


BIG  AUSTRIAN  STEAMER   GRADAC.  WHICH  RAN  ON  THE  ROCKS  OFF  THE  NORTHEAST 

COAST  OF  ENGLAND, 

The  pfaota  ahow*  (be  lila  line  in  ate. 


AUTOMATIC   CHANGE-MAKER 

'T'HIS   machine  is  designed  to  supply 
^    change  for  coins  of  larger  denomina- 
tion with  absolute  accuracy,  without  the 
requirement    of    any    manual 
manipulation,  such  as  keys. 

The  change-maker  is  mount- 
ed on  top  of  a  pedestal  when 
arranged  for  receiving  fares 
on  street  cars,  etc.,  or  admis- 
sions to  shows,  theatres,  etc 
The  change-maker  is  operated 
either  by  the  hand  lever  or 
foot  lever.  All  coins  for  which 
change  is  required  are  drop- 
ped into  the  one  slot  shown  at 
the  upper  left-hand  corner,  the 
coin  being  stopped  by  a  gate 
in  position  to  be  manipulated 
by  movable  plate  above,  actu- 
ated by  the  operating  lever. 
The  lever  being  depressed,  the 
coin  is  forced  downwardly  and 
to  the  left  against  a  yielding 
plate  which  latter  sets  a  slid- 
ing bar  in  position  to  eject  a  a  to 
coins  from  the  coin  stacks  as  h, 

shown.     The  various  sizes  of 
coins  set  this  plate  in  various  positions 


whereby  selection  of  the  particular  coins     for  his  device. 


to  be  ejected  is  made.    It  is  an  ingenious 

arrangement. 

The  lower  part  of  the  arc  of  travel  of 

the  operating  lever  is  used  for  ejecting 

the  change  into  a  cup,  shown  below  in 
the  middle  of  the  machine, 
from  whence  it  is  removed  by 
the  hand.  The  fare  or  admis- 
sion is  then  selected  and  drop- 
ped into  the  fare  box  below. 
The  return  of  the  operating 
lever  to  rest  deposits  the  ad- 
mission coin  in  the  pedestal 
out  of  reach  of  the  operator 
and  returns  the  parts  of  the 
change-maker  to  positions  for 
receiving  and  making  change 
for  another  coin.  If  a  coin 
such  as  5c,  Ic  or  $5.00  is 
dropped  in  the  slot,  a  partial 
depression  of  the  lever  locks 
the  mechanism  and  prevents 
the  ejection  of  any  coin  and 
the  only  alternative  is  for  the 
operator  to  slightly  raise  the 
operating  lever  above  its  point 

of  rest,  whereby  the  coin  is 
.TIC  Change       _  ...       . ,     ^  ,  .  - 

KBB.  passed   mto  the  delivery  cup 

without  further  action  of  the 
machine.     The  inventor  has  high  hopes 
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1 

located  at  isolated  points,  mak-  ^^^  vaivr  tvkks  ow  "^^^  frame  was  made  of  iron 

ing  it  costly  for  an  attendant  and  on  Gas  Lfghts  bv  covered  with  1J4   inch  mesh, 

to  visit  them  twice  each  day,  ™'  sun's  rayJ""  V16  inch  wire  netting.     A 


t  BUILDING  WAS  MOVED  IN  MAINE  DURING  THE  PAST  WINTER. 


pair  of  13/16  inch  steel  beams 
supported  the  engine.  These 
were  fastened  in  place  to  the 
frame  about  ten  days  after  ap- 
plying the  cement,  so  that  in 
setting  it  might  adapt  itself  to 
the  added  strain  due  to  the 
weight  of  the  engine. 

After  fifteen  weeks  the  boat 
was  launched  and  during  the 
balance  of  the  season  with- 
stood the  jolts  and  jars  com- 
mon to  such  craft  without 
showing  any  sign  of  cracking. 

The  boat  is  \4yi  feet  in 
length  with  a  66  inch  beam, 
and  is  22  inches  deep.  It  is 
equipped  with  a  three  horse- 
power gasoline  engine  and  at- 
tains a  speed  of  seven  miles  an 
hour  under  ordinarily  good 
conditions. 


HOW  THEY  MOVE 
BUILDINGS  IN  MAINE       """"'""' 

ONOW  in  Maine  is  considered  a  great 
*-*  asset  to  the  state  in  winter  and  this  is 
especially  true  in  the  moving  of  build- 
ings. Nearly  all  this  work  is  left  until  the 


Rbcfntlv 

Took  Part  in  a  Hunt 
FOR  Criminals. 

their  Quarry,  however. 


snow  comes  each  fall  and  then 
it  is  kept  up  for  nearly  three 
months.  It  has  been  known 
for  a  building  that  weighed 
ten  tons  to  be  placed  on  sleds 
and  moved  ten  miles  with  a 
pair  of  oxen.  It  is  not  un- 
usual to  see  a  building  that  is 
forty  feet  wide  and  sixty  feet 
long  being  moved  on  sled  run- 
ners with  a  number  of  pairs 
of  oxen  hauling  the  building. 
In  one  large  town  a  hotel  that 
was  three  stories  high,  150 
feet  long  was  moved  half  a 
mile  on  sled  runners.  There 
is  saved  in  the  state  each  year 
many  thousand  dollars  by 
hauling  buildings  in  this 
way  in  the  winter  time.  Many 
times  if  the  building  was  to  be 
moved  in  the  summer  the  slow 
process  of  moving  it  on  rollers 
would  make  the  expense 
greater  than  the  value  of  the 
building  and  it  would  have  to 
be  torn  down  instead. 

Snow  to  the  New  Englander  at  least  is 
a  wind  not  altogether  ill  for  it  blows 
somebody  good  in  that  inclement  region. 


THE  MYSTERIOUS  FROGS 

A/IR.  DAVID  FAIRCHILD  has  an  ex- 
^•^  tensive  reputation  amongst  scientific 
men  as  one  of  the  chief  missionaries  of 
the  U.  S.  Department  of  Agriculture. 
Around  Sarita.  one  of  the  largest  ranches 
in  the  southern  part  of  Texas,  he  is 
known  as  an  honorary  twin  brother  to 
Sherlock  Holmes, 

A  few  years  ago  the  ranchers  of  Sarita 
were  nonplussed  by  the  discovery  of 
frogs  and  fish  in  some  lakes  whose  only 
source  was  artesian.  The  pseudo-scien- 
tists of  the  neighborhood  waxed  very 
fertile.  Some  of  their  suspicions  were: 
underground  rivers  tapped  by  the  wells; 
suspended  animation  of  the  eggs  that  had 
waited  years  for  the  water  to  set  their 
energies  free. 

Mr.  Fairchild  stationed  himself  near 
the  lakes  and  awaited  results. 

One  day  a  flock  of  ducks  alighted  for 
a  rest  and  a  bite  to  eat,  and  with  the 
image  of  them  a  great  light  passed  into 
Mr.  Fairchild's  mind  and  he  saw  every- 
thing clearly.  The  ducks  had,  of  course, 
visited  other  ponds  not  of  artesian  origin, 
they  had  there  waded  in  muddy  shallows 
where  the  eggs  of  fish  and  frog  are  de- 
posited in  millions;  and  smeared  with 
some  of  this  fertile  mud  they  now  washed 
themselves  clean  in  the  virgin  waters,  and 
thus  became  the  pioneers  of  an  advance 
community.     Mr.  Fairchild  learned  that 


no  less  a  nature  observer  than  Charles 
Darwin  was  on  record  as  verifying  the 
fact  that  water  birds  are  frequently  the 
carriers  of  fish  eggs  from  one  pond  to 
another. 
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Danish  Invkntor  Contitiiucts  New  Milking 

LATEST  APPARA'T'TG  irr»R 
MILKING 

■THIS  milking  ap- 
^  paratus  is  put  in 
operation  by  moving 
the  big  handwheel 
shown  in  the  illustra- 
tion. By  doing  so,  a 
vacuum  is  obtained  in 
the  hose  connecting 
the  cow's  nipples  with 
the  tank,  placed  be- 
tween  two  cows. 
When  the  tank  at- 
tached to.  the  back  of 
the  cow  is  filled  up, 
the    content    flows    in     mosaic  Wo»i  m  thb  ' 

the     bigger     one    con-    ^beii'o)'i?u*bKau«eit°is'iri 

nected  to  it  through  a  ""'  f^"^  ""■  ^^^'^' 

pipe.  One  man  is 
able  to  tend  to  ten  animals  at  the  same 
time  and  this  means  a  large  saving  for 
the  farmer.  It  is  obvious  that  by  milking 
cows  in  this  manner,  the  milk  is  pre- 
vented from  becoming  impure  from  dust 
and  other  things  which  are  liable  to  fall 
in  it. 


bottoms  to  them.     He  takes  a  large  box 
ten  by  eight   feet  and   places   it  in  his 
cellar.    He  puts  into  this  box  two  bushels 
of  potatoes,  and  covers  them  with  straw 
and  leaves  them  there  for  three  weeks. 
As  soon  as  the  snow  is  gone  from  the 
ground,  which  is  usually  in  early  April 
in  this  section,  he  takes  his  potatoes  out, 
which  meantime  have  sprouted,  and  plac- 
ing these  individual  boxes  along  in  a  row 
on  the  ground,  preferably  in  a  sunny  place, 
he  puts  into  each  of  them  two  potatoes 
and   covers   them   with   four   inches   of 
straw.     He  then  leaves  them  until  the 
middle  of  June  when  digging  into  his 
boxes,  he  pulls  out  new  potatoes 
iize.    One  box  contains 
:ight  to  fifteen  of  these 
olatoes. 

This  method  assures 
arly  potatoes.  It  saves 
the  expense  of  plow- 
ing, cultivating,  bug- 
fighting,  and  even  of 
digging- 

The     plan      might 
easily  be   utilized   by 
the  city  dweller,  with 
his  very  limited  back- 
yard area.     Even  the 
■   flat  dweller  might  be 
able  to  raise  his  own 
;iNC  OF  A  Grasshopper,      "new"     potatoes     and 
eicpnt'oTthe  mM^Jobra'    "^"^    "^"^    CXpCnseS    in 

SrchanBe»bi"«"k.'^''         this    era   of    high 
prices. 


RAISING  POTATOES  WITHOUT 
A  GARDEN 

A  MAINE  man  has  devised  a  scheme 
^^  for  anybody  without  a  garden  plot  or 
time  to  carry  on  a  garden  to  raise  his  own 
potatoes  and  get  them  earlier  than  they 
are  found  in  the  markets.  Before  the  frost 
is  out  of  the  ground  in  the  spring  he  has 
prepared  three  hundred  boxes  each  about 
two  feet  high  and  a  foot  wide,  without 


POTATDIS  PLAKTBD  Oot  IM  BOXM. 
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HATCHING  CHICKENS  BY 
ELECTRICITY 

IN  the  city  of  New  Orleans  there  are  in 
*  use  many  chicken  incubators  and  brood- 
ers heated  by  electricity. 

Of  course  outside  the  limits  of  elec- 
tric supply  they  would  be  useless.    The 
full  current  is  supplied  and  the  power  is 
regulated  by  a  thermostat,  so  that  it  is 
made  to  give  whatever  heat  is  desired. 
An  electric  lamp  indicates  the  current  on 
the  outside  and  inside  there  is  a  small 
lamp  that  may  be  turned  on  at  any  time 
for  reading  the  thermometer  and  watch- 
ing   the     hatching 
through    the   glass 
front  of  the  incu- 
bator. 

The  incubators 
have  walls  of  steel, 
which  are  filled 
in  with  cork.  The 
temperature,  is  kept 
readily  at  103  dur- 
ing the  whole  24 
hours  for  each  of 
the  21  days  re- 
quired to  hatch  the 

eggs.         The      inCU-       blackberries,    polaloei,    ti 

bators  require  no  E?,''u„I''IS  ■"^Tni-d™ 
further    care    than     '^'^'''"^,^'l'^'^f^i  ^^^ 

watching   the    ther-       shown  m  the  picture. 

mo  Stat  and  taking 

out   the   trays    for   about   five    minutes 

every  day  to  air  the  eggs,  so  that  they 


Machine  fok  SntAvmo  Small  FRum  » 


a  Chicekms  by  Elictmicitv. 

furnish  a  very  sim- 
ple method  of 
bringing  little 
chicks  into  the 
world.  They  may 
be  kept  in  a  cold 
place ;  it  makes  no 
difference  at  all  and 
even  a  cold  storage 
plant  would  not  af- 
fect the  tempera- 
ture of  the  interior ; 
neither  would  the 
heat  of  a  very  hot 
place. 


Ihb  BucTBOLvnc  Watsr  Pntivmu 


PURE  WATER  FOR  THE  HOME 
rOR  purifying  water  for  domestic  pur- 
poses a  simple  device,  to  cost  not 
more  than  five  dollars  has  been  invented, 
its  great  advantage  being  that  it  not  only 
clarifies  the  water  but  also  destroys  all 
organic  life  and  precipitates  the  harmful 
minerals  held  in  solution. 

The  invention  consists  of  a  couple  of 
aluminum  rings,  a  pair  of  insulators  of 
hard  rubber  and  the  necessary  wires  to 
connect  it  with  an  electric  light  socket. 
The  rings  are  of  such  dimensions  that 
one  fits  within  another,  the  outer  one 
being  about  eight  inches  in  diameter  with 
a  length  of  four  inches  and  the  inner  one 
being  of  about  four  inches  diameter  and 
three  inches  in  length.  They  are  of  sheet 
aluminum  and  the  sides  are  perforated. 
When  properly  wired  they  form  an  elec- 
trode and  when  operated  are  placed  in  a 
vessel  of  water  containing  about  three 


gallons  and  the  current  is  turned  on  for 
a  few  minutes. 

The  electrolytic  action  releases  the 
oxygen  in  the  water  and  as  this  gas  has 
an  affinity  for  the  various  minerals  which 
it  contains,  such  as  magnesium,  sulphate 
of  lime,  etc.,  it  causes  their  precipitation. 
All  bacteria  are  attacked  by  the  oxygen 
and  destroyed,  so  that  the  most  minute 


microscopic  search  fails  to  reveal  any 
trace  of  the  deleterious  organisms.  The 
water  is  allowed  to  stand  for  three  hours 
after  the  current  is  turned  off,  when  a 
whitish  sediment  is  observed  at  the  bot- 
tom of  the  vessel.  This  is  drained  off 
and  the  water  which  remains  is  chem- 
ically pure. 


This  Turn  Table  oi 


TURN  TABLE  FOR  MOUNTAIN 
ROADS 

DY  an  ingenious  plan  which  has  been 
*^  carried  out  by  the  builders  of  a  toll 
road  in  Colorado  the  sight-seeing  auto- 
mobiles, which  they  operate,  can  be 
turned  within  their  own  length  by  the  use 
of  a  turn  table.  While  a  turn  table  is  not 
in  itself  remarkable,  its  utilization  in  this 
way  is  interesting,  and  as  it  saved  several 
thousand  dollars  worth  of  road  work  and 
blasting  out  the  side  of  a  cliff,  it  is  a  very 
practical  idea.  This  turn  table  stands  at 
an  altitude  of  7,945  feet,  on  a  point  of 
rock  which  commands  a  wonderful  view 
of  Pike's  Peak  and  Colorado  Springs 
and  hence  is  known  to  thousands  of  sum- 
mer tourists. 


TOOTHLESS  ANIMAl.  EATS 
ANTS 

A  GENTLE  animal,  easily  tamed  and 
^*  of  aflfectionate  disposition:  that  is 
the  description  a  writer  gives  of  this  scaly 
monster,  the  pangohn  or  ant-eater  of  the 
Congo  country,  Africa,  Its  Malayan  name 
of  pangolin — for  it  is  found  in  the  East 
Indies  also — means  to  "roll-up,"  the  ani- 
mal having  the  habit  of  rolling  itself  up 
on  the  apprehension  of  danger,  into  a 
compact  ball,  the  head  in  the  center,  and 
its  muscular,  mail-covered  tail  enfolding 
all.  The  creature  herewith  shown  was 
one  of  three  that  were  recently  brought 
out  of  the  African  jungle  by  an  explorer. 
Its  companions,  however,  did  not  survive 
the  abrupt  and  distinct  change  of  habitat. 
The  food  of  the  pangolin  consists 
almost  solely  of  ants,  as  despite  his 
ferocious  appearance,  he  has  no  teeth.  It 
has  as  a  substitute  a  remarkably  round 
and  prehensile  tongue.  On  the  other  hand 
its  claws  are  strong  and  sharp,  being 
chiefly  used  in  digging  up  the  huge  ant 
heaps  of  central  Africa,  or  in  digging 
burrows  for  itself,  in  which  it  hides. 


These  burrows  are  seven  or  eight  feet 
below  the  earth's  surface.  It  can  also 
climb  trees.  When  uncoiled  the  pangolin 
presents  a  formidable  appearance.    It  has 


"Easily  Tamed  a 


t,"-^rHE  Panooun, 
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supported  by  horses  and  cantilevers  of 
the  usual  style. 

A  new  scaffolding  has  been  designed 
which  protects  the  workmen  on  sky- 
scrapers and  on  other  lofty  elevations  to 
which  they  must  in  the  course  of  their 
operations  ascend. 

The  scaffold  is  divided  into  sections 
each  ten  feet  long.  At  the  end  of  each 
section  is  a  pair  of  winches.  They  are 
composed  of  a  drum  around  which  wire 
rope  is  roved,  and  the  necessary  support- 
ing members.  The  upper  end  of  the  rope 
is  secured  to  an  outrigger  by  an  anchor 
bolt,  thus  securing  the  support  of  the 
scaffold.  To  the  drums  are  secured 
rachet  wheels.  A  lever  serves  to  actuate 
a  pawl,  which  raises  or  lowers  the  scaf- 
fold by  means  of  the  ratchets.  The 
ratchets  serve  to  turn  the  drum  which 
winds  up  the  cable.  As  the  sections 
are  very  small,  a  man  can  raise  one  sec- 
tion very  quickly  by  a  few  strokes  of  the 
four  levers  at  each  corner.  By  this  safety 
scaffolding  it  is  possible  to  lay  bricks  at 
any  story  without  risking  the  life  or  limb 
of  the  workmen,  who  but  too  often  are 
imperiled. 


a  length  from  the  tip  of  its  nose  to  the 
tip  of  its  tail,  which  is  also  prehensile,  of 
five  feet. 


TO  CONSERVE  LIFE  AND  LIMB 

THE  erection  of  each  of  the  recently 
^  built  skyscrapers  has  taken  its  toll  in 
human  lives,  while  masons  and  brick- 
layers were  working  on  wooden  scaffolds 


■  SATBTir  SCA>rOLD  ApFEAM  Fl 
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"  UDO  "  OR  JAPANESE  LETTUCE 
^NE  of  the  new  and  valuable  v^e- 
^^  tables  just  beginning  to  appear  in 
the  markets  of  this  country  is  called 
"udo,"  and  comes  from  Japan,  having 
been  fetched  from  thence  not  long  ago 
by  one  of  our  agricultural  explorers. 

This  "udo"  is  not  distantly  related  to 
our  own  lettuce.  It  is  exceedingly  good 
to  eat,  in  salads  or  otherwise  prepared, 
and  will  doubtless  prove  a  very  acceptable 
addition  to  our  list  of  good  things  to 
eat. 

This  kind  of  lettuce  is  bleached  by 
growing  it  under  tile  cylinders  such  as 
the  stooping  man  holds  in  his  hands. 

Jl 
LAST  OF  THE  BUFFALO  ROBES 
"THE  War  Department  has  decided  to 
^    dispose  of  the  only  genuine  bufialo 


iR  This  Coat.  S25. 


H  New  LKTTtrcH  Introduced  r 


coats  that  remain  in  the  country  in  any 
•  large  quantities.  There  are  4,300  of 
these  coats,  which  were  formerly  worn 
by  soldiers  in  their  campaigns  during 
blizzard  weather,  when  Indians  were 
troublesome    and    had   to   be    followed 


andis«)fc.-eldei^l 


ment  in  the  old  Indian  days.  The  pic- 
ture on  page  361  shows  the  equipment  of 
one  of  the  soldiers  in  the  days  when  these 
coats  were  worn.  The  figure  is  in  the 
army  museum  in  Philadelphia. 


T  San  Diego.  Cal. 


through  blinding  storms.  The  coats  are 
at  the  army  depot  in  Omaha,  Neb.  Some 
are  to  be  sent  to  the  army  quartermasters 
in  Philadelphia,  New  York,  Boston. 
Seattle,  St.  Louis,  Chicago,  Omaha  and 
St.  Paul.  The  overcoats  are  to  be  sold 
to  the  highest  bidders,  individual  bidders 
being  given  the  preference.  The  minimum 
price  for  any  one  coat  will  be  $25,  which 
is  the  wholesale  price  paid  by  the  govern- 
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HOW  PREHISTORIC  MONSTERS 
FOUGHT  AND  FED 

THERE  is  now  on  exhibition  at  the 
*  museum  in  New  York,  a  skeleton  of 
a  large  carnivorous  dinosaur.  Following 
the  policy  of  the  museum.  Prof.  Henry  F. 
Osborn,  who  directed  the  work  of  this 
reconstruction,  departed  from  the  tra- 
ditional of  mounting,  for  the  flesh-eating 
animal  is  here  poised  as  feeding  upon  the 
vertebrae  of  his  victim,  a  huge  bronto- 
saurus,  a  herbivorous  contemporary  con- 
siderably larger  than  his  carnivorous  foe. 
These  bulky,  slow-moving  brontosaurus, 
seventy  to  eighty  feet  long,  without  any 
armor  or  apparent  means  of  defense, 
were  hopelessly  outclassed  and  probably 
easily  overcome  in  battle  by  the  fierce 
dinosaurs.  Additional  interest  sur- 
rounds this  specimen,  as  large  carnivor- 
ous dinosaurs  are  exceedingly  rare. 
Though  three  or  more  distinct  types  of 
dinosaurs  lived  at  the  same  time  and  in 
the  same  region,  the  remains  of  the 
herbivorous  ones  have  been  the  most  fre- 
quently discovered,  while  the  flesh-eating 
dinosaurs  have  been  found  only  in  a  few 
instances.  In  this  mount.  Prof.  Osborn 
has  scored  a  two- fold  paleontological 
triumph  in  the  innovation  of  representing 
a  fossil  skeleton  in  action. 


OUTDOOR 
ROOM  FOR 
THE  BABY 

"l^EEP  the  baby 

**  out  of  doors! 
Let  it  sleep  in  the 
open  air  I"  This  is 
an  order  many  moth- 
ers are  getting,  but 
how  to  do  it  and  at 
the  same  time  attend 
to  their  work  in  the 
house  is  a  problem 
that  is  rather  hard  to 
solve. 

But  when  a  par- 
ent is  told  that  she 
must  do  something 
for  "baby's  sake"  she 
usually  Bnds  a  way 
and  consequently  a 
great  many  ideas 
have  originated  in  '^^^  '"s'ion''iBh^''"Ber"S 
the    last    few   years     yi"'.  ""isfi'"  ^st  pro- 

J.        ,  .         ^,     -V    1  duciion     The  Salesgirl." 

for  keeping  the  baby       StranncLy  cnouith  he  aHIl 

safely  outside  while  «'i<='"  ">'"«'»"""'''. 
the  mother  is  not 
near  by  to  watch  it  while  it  is  at  play. 
An  enclosure  of  light  wood  is  built 
and  screwed  down  upon  a  low  table, 
which  can  be  moved  from  one  part  of 
the  yard  to  another,  the  screws  allowing 


MOSQUITO  NETTING  PROTECTS  THE  YOUNGSTER    FROM    FLIES. 


the  frame  to  be  removed  and  everything 
thoroughly  cleaned. 

Four  pieces  of  wood  projecting  out- 
ward are  secured  to  the  upper  corners 
and  on  this  the  netting;  is  arranged  so 
that  the  little  playroom  can  be  completely 
covered,  protecting  the  child  from  flies 
and  mosquitoes.     A  blanket  or  piece  of 


canvas  can  be  tacked  up  to  keep  the  sun 
from  the  baby's  eyes.  A  mattress  cov- 
ered with  canvas  gives  extra  comfort. 

In  this  outdoor  room  the  little  one  has 
plenty  of  space  to  walk  around,  and  with 
its  toys  will  amuse  itself  for  a  long  time 
until  sleep  comes  naturally  from  the  ef- 
fects of  the  fresh  air. 


OPEN  TO  THE  AIR.  BUT  HE  CANT  CRAWL  OUT. 


THE  SMALLEST  RAILROAD  IN  THE  WORLD. 
It  been  baill  br  tbe  Enillsb  In  Ihe  Himalayas  for  ■traleiic  purpona.  The  road  run*  If 
Tbe  road  i*  S7  milei  loDi.  Ibo  aeceo  I  7.O0O  leet. 


THE  MEN  WHO  MAKE 
THE  MAGAZINE 


(-HARLTON  LAWRENCE  EDHOLM 
^^  represents  the  enterprising,  wide-awake 
spirit  of  th«  great  West.  He  notes  prog- 
ress with  keen,  inquiring  eye,  and  records 
it  with  alert,  interpretative  imagination. 
Unconsciously,  perhaps,  he  has  made  him- 
self the  historian  of  the  Pacific  Coast's  ma- 
terial advance  for  the  past  decade.  The 
land  of  sunshine  and  new  hopes  is  appar- 
ently as  fathiliar  to  him  as  the  neighborhood 
in  which  you  were  born  is  to  you.  He  lets 
little  of  importance  go  by  unrecorded.  He 
recounts  everything,  from  the  discovery  of 
the  means  of  exterminating  the  teredo  pest 
to  the  completing  of  the  Los  Angeles  $23,- 
000,000  aqueduct. 

But  this  work,  though  of  unusual  breadth 
and  comprehension,  does  not  include  all  of 
Mr.  Edholm's  activity.  He  has  another  side 
— that  of  poet  and  essayist — thus  instructing 


Lawrence  Edholm. 


and  delighting  thousands 
field  of  literature. 


I  more  than  one 


Edward  F,  Bigblow. 


CDWARD  F.  BIGELOW,  a  naturalist, 
"  living  at  his  home,  "Arcadia"  Sound 
Beach,  Connecticut,  discovering  the  wonders 
of  a  vast  universe  through  the  medium  of 
the  telescope,  attempts  to  convey  some  of 
these  marvelous  visions  to  Tech- 
nical World  Magazine  readers 
by  macrophotography.  Mr.  Bige- 
low,  in  this  field,  is  unsurpassed, 
if,  indeed,  he  has  been  equalled. 
He  is  to  be  envied  for  the  de- 
light his  daily  work  must  give 
him.  In  direct  touch  with  nature, 
he  carries  on,  in  a  systematic,  sci- 
entific way,  researches  which 
many  a  man  would  consider  to  be 
recreation  —  a  relief  from  the 
sterner  duties  of  life.  And  yet 
Mr.  Bigelow  works  with  all  the 
energy,  persistence  and  patience 
of  the  most  untiring  individual  in 
the  world  of  active  affairs.  Men 
who  accomplish  the  results  he 
shows  must  not  only  love  their 
work  but  take  pleasure  even  in 
encountering  and  overcoming  its 
obstacles. 

Many  know  the  fascination  of 
the  microscope;  more,  the  fas- 
cination of  the  camera.  It  is  the 
privilege  of  but  a  few,  however, 
to  know  the  delight  of  the  two 
combined. 


W" 


/ILLIAM    ATHERTON 

DUPUY  was  born  with  a 
nose  for  news,  that  is,  scientihc 
news,  though  he  began  his  lit- 
erary career  as  a  writer  of  fic- 
tion. Editors,  however,  did  not 
seem  to  buy  this  kind  of  writing 
as  rapidly  as  the  youthful  Mr. 
DuPuy  thought  they  should,  so 
he  abandoned  fiction  for  the  more 
substantial  and,  at  the  same  time, 
far  more  lucrative  field  of  pre- 
senting the  latest  results  of  the 
scientific  world  in  popular  form. 
His  brief  sketches  of  men  and 
women  who  are  coming  to  the 
forefront  in  engineering,  science 
and  in  the  life  of  affairs,  are  es- 
pecially strong  and  telling. 

Mr.  DuPuy  lives  in  the  city  of 
Washington,  the  news  center  of 
America  in  science  as  well  as  in 
politics.    He  is  alert,  aggressive, 
knows  what  appeals  to  this  gen- 
ts Daughter.  Celpne.  eration  of  men  and  women  in  ma- 
terial development,  and,  what  is 
p  HARVEY  MIDDLETON  for  a  num-     equally  good,  knows  how  to  tell  it. 
'   •    ber  of  years  has  been  engaged  in  the         Over  and  above  all  this,  Mr.  DuPuy  is 
writing  of  special  articles.    His  articles  are     essentially  a  home-loving  man. 
always  timely,  accurate   and  to 
the  point,     He  was  the  first, — in 
the    pages    of    the    Technical 
World  Magazine  over  a  year 
ago — to  direct  attention  to  the 
horrors    of    using    white    phos- 
phorus in  the  making  of  matches. 
This  great  and  serious  menace  to 
the  health  and  lives  of  men  and 
women    working    in    match    fac- 
tories, has  recently,  it  will  be  re- 
called, received  drastic  congres- 
sional action. 

Many  of  Mr.  Middleton's  con- 
tributions have  received  marked 
attention.  His  writings  are 
never  less  than  interesting,  and 
often  of  vital  importance.  He  is 
not  carried  away  by  his  own 
previously  formed  opinions,  in 
presenting  the  results  of  his  re- 
searches, but  is  always  unbiasedly 
open  to  the  facts  of  each  sub-  - 
ject  he  investigates.  Despite  this 
open  turn  of  mind  nevertheless 
^  he  can  be  moved  to  warmth  and 
vigor.  Mr.  Middleton  is  a  resi- 
dent of  New  York  City.  p.  ha>vj 
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A  Rbal  Livb  Teddy  Bka 


THE  GEOLOGICAL  SURVEY 

■yHE  Directors  of  the   United  States 

*  Geological  Survey  have  all  been  ac- 
complished geologists,  familiar  with  the 
wildest  of  the  wilds  in  America — Clar- 
ence King",  Major  J.  W.  Powell,  both 
dead,  then  Charles  D.  WaJcott,  at  present 
secretary  of  the  Smithsonian  Institution, 
and  now  George  Otis  Smith.  That  the 
head  of  the  Geological  Survey  should  be 
an  eminent  geologist  might  appear  to  go 


without  saying ;  yet  there  are  many  top- 
notch  geologists  who  would  probably  be 
failures  as  Directors  of  the  Geological 
Survey  which  during  the  last  year  carried 
on  its  roll  nearly  1,000  members.  The 
administration  of  this  big  bureau,  with 
its  complexity  of  work,  ranging  from  the 
purely  scientific,  such  for  instance  as  the 
study  of  the  fossil  plants  and  snails  living 
ten  million  years  ago,  to  the  strictly  prac- 
tical and  economic,  stich  as  the  valuation 
and  pricing  per  acre  of  the  government's 
coal  lands,  needs  a  man  with  a  well 
balanced  business  head.  Great  specialists 
are  usually  poor  business  men.  and 
accounting  to  Congress  and  Congres- 
sional appropriation  committees  for 
every  dollar  of  a  million  and  three- 
quarter-dollar  annual  expenditure  split 
up  into  five  or  six  separate  specific  appro- 
priations— geology  and  land  classification, 
mineral  resource  statistics,  topographic 
mapping,  map  engraving,  water  resources 
investigations,  and  until,  now  the  entire 
work  of  the  new  Bureau  of  Mines — has 
been  a  job  requiring  unusual  executive 
ability. 

The  present  director,  however,  as 
did  each  of  his  predecessors,  finds  time 
every  year  to  get  into  the  field  for  a 
month  or  two,  and  then  he  becomes  a 
plain  geologist,  and  if  he  attaches  him- 
self to  a  survey  field  party,  roughs  it 
with  the  rest  of  them  just  as  if  he  were 
a  mere  field  worker. 


E  GEOLOGICAL  StJRVE\  ON  HIS  VACATIOM. 


DEVIL  FISH  CAUGHT  NEAR  M 


THAT  WEIGHED  OVER  A  TON. 


MONSTER  DEVIL-FISH 

THERE  is  probably  no  more  remark- 
*  able  form  of  fish-life  than  the  manta, 
or  ray,  popularly  known  as  the  devil-fish, 
and  found  in  the  tropical  waters  of  Mex- 
ico, Florida,  and  southern  California. 
Imagine  a  monster  many  feet  across  the 
back,  having  powerful  flaps  or  wings 
with  which  he  drives  himself  furiously 
through  the  water,  or  vaults  high  in  the 
air,  and  possessing  such  strength  that  he 
will  drag  a  boat  with  a  couple  of  men 
in  it  for  twenty  miles  at  a  racehorse  speed 
before  becoming  exhausted,  and  you  have 
an  idea  of  this  remarkable  fish. 

The  one  depicted  in  the  illustration  was 
harpooned  near  Manzanillo,  in  Mexico, 
by  a  man  who,  after  tiring  it,  gaffed  it, 
tied  it  to  his  tug,  and  brought  it  into  the 


harbor,  where  it  was  raised  by  a  crane, 
and  photographed.  From  tip  to  tip 
across  it  measured  sixteen  feet  and  ten 
feet  from  nose  to  tail,  and  about  two  feet 
through.    It  weighed  over  2.000  pounds. 


PEEPS  AND  THEIR  FOSTER 

MOTHER 

/^NE  incubator,  one  kind  and  intelli- 
^^  gent  terrier  dog  are  the  chief  factors 
in  the  remarkable  success  that  has  come 
to  a  Phoenixville,  Pa.,  man  in  his  efiforts 
as  an  amateur  chicken  breeder.  The 
dt^  carefully  and  tenderly  mothers  the 
little  chickens  upon  their  leaving  the  in- 
cubator, and  no  hen  could  perform  this 
task  with  greater  success  than  has  this 
dog.  "Madge." 


DOG  ASSISTS  HIS  MASTER  IN  REARING  CHICKENS  HATCHED  PROM  AN  INCUBATOR. 
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MOVING    A    RAILROAD    SIX 
THOUSAND    MILES 

By 
RENE    BACHE 

It  is  a  bit  unusual  to  pick  up  a  few  score  of  locomotives,  with  cars,  tracks,  etc.,  and 
ship  them  a  quarter  of  the  way  around  the  srlobe.  That's  what  the  United  States  Grov- 
ernment,  however,  is  about  to  do.  Mr.  Bache  presents  all  this  in  an  article  of  unusual 
interest. 

THIRTY    THOUSAND    DOLLARS    A    YEAR 

FROM    TWELVE    ACRES 

By 
STANLEY    L.    McMICHAEL 

This  is  the  record  of  a  farmer  near  Cleveland,  Ohio.  Twelve  thousand  dollars  of 
the  thirty  thousand  goes  into  the  bank  as  clear  profit.  That  makes  the  call  to  the  soil 
rather  alluring,  doesn't  it?  There's  a  way  of  achieving  such  success  for  others  and 
Mr.  McMichael  tells  us  of  that  way. 

WHEN   THE   STORM   CENTERS   GET   LOST 

By 
WILLIAM    THORNTON    PROSSER 

When  the  storm  centers  forget  to  pursue  their  proper  paths,  look  outi  Hot  weather 
like  that  of  last  summer,  cold  weather  like  that  of  last  winter,  are  the  result.  Lost 
storm  centers  are  responsible,  too,  for  one  of  the  most  remarkably  mild  winters  Alaska 
has  ever  known — ^the  winter  of  1911-12.  Mr.  Prosser  sets  forth  a  new  theory  as  to  the 
cause  of  extraordinary  and  unexampled  climatic  changes. 

LEGISLATURE    CALLED    TO    FIGHT 

TINY    FLY 

By 
CHARLTON  LAWRENCE  EDHOLM 

A  minute  fly,  smaller  than  the  common  house  fly,  was  the  cause  of  a  special  session 
of  the  California  legislature  to  amend  the  law  establishing  strict  quarantine  against  a 
pest  that  threatens  our  fruit  industry.  The  entire  session  lasted  less  than  half  an  hour, 
the  measure  passing  the  House  in  seven  minutes  and  the  Senate  in  five  minutes  by 
unanimous  vote,  but  the  enforcing  of  the  law  against  the  introduction  of  the  Mediter- 
ranean fruit  fly  will  mean  unremitting  watchfulness  on  the  part  of  our  quarantine 
officers  for  an  indefinite  number  of  years  to  come. 


EARLY  in  the  spring  of  1900 
when  central  California  was  in 
the  throes  of  its  first  oil  boom, 
two  men  drove  over  the  barren, 
seared  plains  that  swing  down 
from  the  naked  flanks  of  the  Coast 
Range  to  the  center  of  the  San  Joaquin 
Valley.  It  was  hot,  blistering  hot,  and 
the  men  were  working  hard.  Locating 
section  corners  in  a  broken  country  with 
the  thermometer  at  a  hundred  and 
twelve  is  not  an  agreeable  task.  Having 
spotted  the  corners  the  men  proceeded 
through  the  sagebrush  to  the  center  of 


A  POOL  OF  OIL 

the  section.  With  them  they  carried, 
from  a  bountiful  supply,  four  posts  and 
a  number  of  blank  forms.  They  filled 
out  the  forms  with  the  date  and  a  de- 
scription of  the  land,  and  affixed  thereto, 
besides  their  own  scrawls,  the  names  of 
.six  absentees  and  erected  the  four  notices 
in  the  center,  one  on  each  quarter  sec- 
tion. Thereafter  they  departed  to  repeat 
the  operation. 

These  perspiring  individuals  were 
petroleum  "prospectors."  By  erecting 
four  location  notices  per  section  they 
imagined  that  they  had  rendered  enough 


THE  WEST'S 
FUEL 


AT  COAUNGA.  CAl. 

.service  to  the  commonwealth  to  be  re- 
warded with  as  many  square  miles  of 
supposedly  oil-bearing  land  as  they  could 
find  vacant.  Arduous  was  their  labor. 
Should  you  happen  to  be  in  the  halls  of 
Congress  at  its  next  session,  you  may 
perhaps  see  briny  tears  coursing  down 
the  cheeks  of  fervid  orators  as  they  de- 
scribe the  hardships,  the  sufferings,  the 
awful  deprivations  of  those  intrepid 
"prospectors,"  their  heirs  and  assigns, 
who  courageously  decorated  the  howling 
wilderness  with  neat  location  notices. 
Just  as  the  praises  of  the  daring  Alaskan 


coal  prospector  reverberated  from  the 
lofty  dome  of  the  Capitol,  so  the  glorious 
achievements  of  the  poor  oil  "prospector" 
of  California  will  be  lauded  in  stately 
periods,  to  the  end  that  the  spoils  for 
which  he  rendered  such  valiant  services 
may  be  saved  for  him,  his  heirs  and  as- 
signs, principally  for  the  last-named 
parties. 

Let  us  trace  the  history  of  one  of  these 
sections  located  twelve  years  ago.  In 
what  is  now  the  Midway  field  with  its 
score  of  gushers  the  "prospectors"  se- 
lected two  square  miles,  Sections  26  and 


Under  Frkssuke 


of  honest  labor.   Great 
service  had  they  ren- 
dered   the   public   by 
being  the  first  to  decorate  the  land  with 
a  location  notice.     For  this  service  they 
received  sixteen  hundred  dollars. 

Not  enough  oil  to  fill  a  pint-bottle  was 
visible  on  the  land.  The  "prospectors" 
simply  guessed  that  petroleum  might  be 
somewhere  beneath  the  surface.     They 


THB  Natural  Gas  thb       services    m    n^otiat- 
""  '"  A  Totrbnt.  jng  the  leases,  for  ita 

assistance  in  proving 
the  presence  of  oil,  the  third  set  of  claim- 
ants two  years  after  the  drilling  of  the 
first  well  received  a  monthly  royalty  of 
eight  thousand  barrels  worth  four  thou- 
sand dollars  at  the  prices  then  prevailing. 
One  of  the  operating  companies,  from  a 
partially  developed  quarter  section,  was 
did  nothing  to  find  or  lift  the  oil.  They  paying  dividends  on  a  capitalization  of 
were  paid  to  get  off.  For  the  labor  of  half  a  million,  notwithstanding  the  roy- 
removing  themselves  the  pay  was  not  alty  it  had  to  pay.  The  entire  section, 
bad,  but  the  land  was  dirt  cheap  at  the  so  it  is  reported,  was  sold  to  a  British 
price.  Neither  did  the  second  claimant  syndicate  for  a  million  and  a  half.  Ulti- 
do  more  than  encumber  the  land  with  his     mately  the  Britishers  hoped  to  receive 
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thirty  per  cent,  dividends  from  the  roy- 
alties. 

You  and  I  and  all  the  other  parts  of 
the  prodigal  public  sold  that  land  for 
just  enough  to  pay  the  transfer  expenses. 

Section  24,  sold  by  us  on  the  same 
terms,  is  today  controlled  by  Standard 
Oil  and  the  Santa  Fe. 

Two  miles  north  of  these  sections  lies 
a  tract  of  eighty  acres  which,  after  pass- 
ing through  various  hands,  always  at  a 
profit,  was  acquired  by  one  Dyer  on  a 
thirty-day  option.  The  price  was  to  be 
twenty-eight  thousand  dollars.  Twenty- 
four  hours  later  the  Santa  Fe  bought  the 
land  for  forty  thousand  dollars.  Dyer 
made  twelve  thousand  dollars  on  the  deal 
in  a  day. 

You  and  I  and  all  the  other  part  own- 
ers were  satisfied  with  two  hundred  dol- 
lars. 

Part  of  the  land  which  now  is  the  Kem 
River  field,  the  oldest  oil  district  in  the 
San  Joaquin  Valley,  belonged  to  the  gov- 
ernment. The  largest  portion  of  the 
remainder  was  patented  to  the  Southern 
Pacific.  When  oil  was  discovered  on  this 
land  in  1899,  the  railway,  like  the  gov- 
ernment, played  the  part  of  the  fool 
without  foresight.  Because  it  had  small 
faith  in  the  future  of  the  oil  industry, 
because  it  did  not  recognize  the  economic 
value  of  the  new  fuel  source,  the  South- 
ern Pacific  joyously  made  use  of  the  oil 
boom  to  dispose  of  many  sections  for  two 
dollars  and  a  half  an  acre.    In  1900  J.  J. 


panies  organized  to  drill  on  the  land  have 
paid  three  million  dollars  in  dividends 
since  then,  and  the  land  is  still  producing 
two  million  barrels  of  oil  a  year,  the 
Southern  Pacific  buying  the  output  for 
use  on  its  engines,  just  as  the  government 
is  purchasing  more  than  a  million  barrels 
a  year,  paying  market  price  for  oil  that 
is  pumped  out  of  land  given  away  with 
a  free  and  liberal  hand. 

Here  the  analogy  ceases.  Though  the 
Southern  Pacific  acted  the  part  of  a  fool 
without  foresight  for  a  year  or  two,  it 
soon  ended  the  practice  of  giving  away 
land  worth  five  thousand  dollars  an  acre. 
The  government,  on  the  contrary,  con- 
tinued to  hand  out  its  oil  land  to  all 
comers.  In  Oklahoma  the  Interior  De- 
partment erected  a  hog-tight  fence 
around  the  oil  land  belonging  to  its 
wards,  the  Indians;  in  California  the 
same  Department  allowed  the  speculators 
to  help  themselves  for  ten  years.  At  the 
end  of  the  decade,  after  incessant  con- 
servation preachments,  after  the  scramble 
for  the  land  had  degenerated  into  a  free- 
for-all  fight  in  which  the  strongest  and 
wealthiest,  by  brute  force,  were  taking 
away  the  claims  of  the  weak,  the  Interior 
Department  at  last  awoke.  But  it  did 
not  put  up  a  hog-tight  fence.  It  only 
waved  its  arms  menacingly  and  shouted : 
"Shoo!   Shoo!  Get  out  of  there !" 

Did  the  grabbers  mind  the  shooing? 
Did  they  pull  up  their  location  stakes  and 
depart  F 


They  did  not.  Acting  upon  the  advice 
of  eminent  attorneys,  they  placed  the  end 
of  the  thumb  to  the  tip  of  the  nose  and 
wriggled  the  fingers  derisively. 

Once  again  the  Interior  Department 
pronounced  its  threatening  "Shoo!"  with 
the  same  result.  That  was  nine  months 
after  the  first  warning.  Having  thus  per- 
formed its  duty,  it  centered  its  attention 
upon  Alaska's  coal,  guarding  with  holy 
zeal  that  which  no  one  was  taking.  Down 
in  the  San  Joaquin  Valley  oil  was  being 
pumped  illegally  out  of  public  land  day 
and  night.  To  this  day  it  is  being  pumped 
out  of  land  withdrawn  from  entry,  but  no 
steps  have  been  taken  to  end  the  theft  of 
public  property. 

Since  settlement  began  the  San  Joa- 
quin Valley  has  been  the  scene  of  grab- 
bing operations  on  an  impressive  scale. 
It  was  here  that  Henry  Miller,  the  Ger- 
man butcher~it  was  his  boast  that  he 
could  drive  cattle  from  the  Canadian  to 
the  Mexican  line  and  water  them  on  his 
own  land  every  night — acquired  a  king- 
dom of  330,000  acres  by  various  methods. 
It  was  here  that  a  boat  on  wheels  was 
dragged  over  many  sections  that  the 
claimant  might  not  perjure  himself  when 


he  swore,  in  his  application  for  patent, 
that  he  had  traveled  all  over  the  "swamp" 
in  a  canoe  before  "reclaiming"  the  land. 
In  this  broad  valley  Haggin  and  Tevis 
acquired  holdings  of  nearly  half  a  million 
acres  in  one  county.  In  this  valley, 
through  the  efforts  of  the  land  barons. 
the  insidious  doctrine  of  riparian  rights 
was  foisted  upon  California,  a  doctrine 
which  enables  the  great  land  owners  to 
monopolize  the  flow  of  the  streams  with- 
out making  a  really  beneficial  use  of  the 
water.  Here  again,  in  the.  Sierra  Nevada 
bounding  the  valley  on  the  east,  power 
corporations  have  pre-empted  water 
power  sites  and  water  rights  capable  of 
producing  two  million  horsepower,  hold- 
ing the  rights  and  sites  against  the  time 
when  the  growth  of  the  valley  below  will 
make  the  development  of  current  highly 
profitable. 

In  this  sanctuary  of  the  grabber  the 
most  important  supply  of  fuel  in  the  Far 
West  was  discovered.  Before  that  di''- 
covery  coal,  imported  from  distant  fields, 
retailed  at  fourteen  dollars  a  ton  in  Cali- 
fornia. Coal  fuel  cost  the  railroads  an 
average  of  seven  dollars  a  ton.  Every 
industry  was  handicapped  by  excessive 


A  DWELLING  LITERALLY  •DROPPED  DOWN"  ON  THE  PLAINS. 
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fuel  expenses.  More  than  gold,  oil 
stimulated  development  along  all  lines  of 
human  activity.  It  is  estimated  that 
petroleum  reduced  the  fuel  expenses  of 
the  Southern  Pacific  alone  by  eighteen 
million  dollars  a  year.  Oil  became  a 
necessity,  a  treasure.  And  to  lift  this 
treasure  the  placer  claim  was  used. 

For  many  years  the  placer  claim  was 
the  handiest  tool  with  which  to  carve 
large  and  juicy  slices  out  of  the  pubhc 
.domain.    It  covered  every  form  of  min- 


vided  he  goes  to  work  and  digs,  thus 
enriching  the  nation's  store  of  wealth. 
No  individual  can  claim  more  than 
twenty  acres — at  a  time,  but  the  law  does 
not  prevent  him  from  claiming  as  many 
twenty-acre  units  as  he  can  find  vacant. 
To  show  his  good  faith,  he  must  expend 
labor  or  improvements  to  the  amount  of 
a  hundred  dollars  upon  each  twenty-acre 
unit  every  year  for  five  years.  There- 
after the  land  is  patented  to  him. 

To  give  the  prospector   a  chance   at 


HOW  AN  OIL  CLAIM  IS  PROTECTED. 


eral  deposit  except  veins  and  lodes  of 

ore  between  walls  of  rock.  It  was  elas- 
tic. With  a  little  pull  it  could  be  stretched 
to  cover  standing  timber,  water  power 
sites,  water  rights.  And  Congress 
stretched  it  to  cover  petroleum  land. 

What  kind  of  a  critter  is  this  placer 
claim? 

In  its  commonest  form  it  is  a  rect- 
angular piece  of  land  containing  some 
form  of  mineral,  the  land  being  claimed 
by  the  discoverer  of  its  valuable  con- 
tents.   The  law  gives  him  this  land  pro- 


more  land  with  less  expense,  the  joint 
claim  was  invented.  The  joint  claim  en- 
ables eight  persons  to  pool  their  holdings, 
to  take  up  a  hundred  and  sixty  acres  and 
make  all  improvements  on  one  twenty- 
acre  tract.  In  effect,  the  joint  claim  in- 
creased the  individual's  grabbing  capacity 
eightfold.  With  the  aid  of  seven  dum- 
mies who  lent  their  names  simply  as  an 
accommodation,  expecting  similar  cour- 
tesies in  return,  one  prospector  could 
legally  swallow  an  unlimited  number  of 
quarter  sections  instead  of  slowly' and 
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laboriously  filing^  on  twenty-acre  claims. 
Thus,  with  no  more  expense,  he  could 
hold  eight  claims  while  doing  work  on 
but  one.  By  means  of  this  joint  placer 
claim  private  parties,  in  quarter-section 
bites,  devoured  practically  every  acre  of 
potential  oil  land  in  California.  They 
would  be  peacefully  digesting-  the  meal 
by  this  time,  not  a  foot  of  oil  land  would 
be  left  in  the  hands  of  the  public 
if  it  were  not  for  the  ancient,  unshakable 
fact  that  the  bear  refuses  to  part  with  his 
hide  before  he  is  found  and  killed. 

Possession  of  any  mineral  claim  rests 


upon  the  discovery  of  mineral.  No  rights 
of  any  kind  are  acquired  prior  to  a  dis- 
covery. No  one  is  entitled  to  the  prof- 
fered reward  by  pointing  out  a  haystack 
as  the  locus  of  the  lost  diamond.  The 
Cahfomia  oil  "prospectors"  squatted 
upon  the  haystack,  did  nothing  and  asked 
tribute  of  those  willing  to  search  for  the 
jewel.  They  pre-empted  square  mile 
after  square  mile  of  public  land  presum- 
ably containing  oil,  but  they  furnished 
no  proof  of  its  presence.  Most  of  them 
were  willing  to  let  the  other  fellow  sink 
his  money  into  a  well.    Drilling  in  Cali- 
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fomia  is  expensive.  Few  wells  cost  less 
than  $10,000 ;  many  holes  swallowed  five, 
ten  times  that  amount.  And  money  for 
drilling  on  wild-cat  territory  was  scarce 
while  oil  was  bringing  but  fifteen  or 
twenty  cents  a  barrel,  less  than  the  price 
of  drinking  water  that  had  to  be  shipped 
forty  miles  into  the  parched  sagebrush. 

So  long  as  the  price  of  oil  was  low  and 
the  demand  small,  desultory  assessment 
work  suflficed  to  protect  the  holdings  of 
men  hanging  on  to  wild -cat  land  without 
actually  drilling.  But  when  oil  went  up, 
when  the  demand  for  the  new  fuel  spread 
and  caught  up  with  the  supply,  new 
"prospectors"  calmly  marched  upon  the 
silent,  lifeless  claims,  kicked  down  the  old 
location  notices  and  erected  their  own. 
The  one  had  as  good  a  right  to  the  land 


as  the  other.  Actual,  uninterrupted 
drilling  leading  to  a  discovery  was  the 
only  legal  method  of  obtaining  title. 
Whoever  struck  oil  first,  his  was  the 
prize. 

Capital,  smelling  big  profits,  began  to 
buy  out  locators  or  bully  them  off  their 
claims.  Organized  raids  began.  Gun- 
men were  imported  by  the  score,  both  to 
guard  the  land  grabbed  by  their  employ- 
ers and  to  chase  the  small  fry  off  the  land 
wanted  by  the  big  operators.  Rival  cor- 
porations, backing  different  sets  of 
locators,  tore  down  each  others'  rigs  and 
cabins,  started  wells  on  the  same  land 
and  drilled  day  and  night  in  an  effort  to 
land  the  bit  in  the  oil  sand  first,  thus 
gaining  possession  of  the  valuable  quar- 
ter   section.      Gun-toting    became    epi- 


demic,  but  the  shooting-  ^^^^^^  „^^^  ^,  ^^^  ^        oil  brings  just  as  much 

irons   were  but  a  bluff.                         Sackino.  money  whether  the  land 

The   checkbook   was  from  which  it  was  taken 

mightier  than  the  sixshooter.     Most  of  belongs  to  the  operator  or  to  the  public. 

the  controversies  over  land  that  belonged  For  these  reasons  the  withdrawal  order 

to  neither   party  ended   in   compromise  of  1909  protected  the  public's  oil  as  ef- 

and  silent  division.  fectively  as  the  late  tariff  revision  safe- 

During  the  height  of  the  noisy  clamor,  guarded  the  consumer's  purse. 

in    September,    1909,    the    government  The  public  gained  nothing  by  the  meas- 

commanded  that  the  bone  of  contention  ure.     Mark,  however,  with  what  speed 

be  taken  away  from  the  snarling  pack.   It  and  precision   the  congressional   wheels 

issued  an  order  withdrawing  from  entry  revolved   to  relieve   endangered   private 

every  supposedly  oil-bearing  acre,  includ-  interests. 

ing  nearly  half  a  million  acres  patented  The    executive   order   unconditionally 

to  the  Southern  I^acific.  withdrew  from  entry  every  acre  not  yet 


That 
should  have  ended 
the  fighting  and 
grabbing,  but  it 
didn't.  By  advice 
of  counsel,  the  op- 
erators continued 
to  hold  their  unde- 
veloped claims  and 
to  begin  drilling 
on  them.  Eminent 
legal  lights  main- 
tained that  the  pub- 
lic had  no  right  to 
cease  giving  away 
its  property.  Even 
if  that  specious 
plea  should  be 
overruled,  so  the 
grabbers  reasoned, 
it  is  the  time-hon- 
ored policy  of  the 
Land  Office  to  wor- 
ship the  doctrine 
that  "possession  is 


patented  to  claim- 
ants. On  many 
claims  locators  or 
their  lessees  were 
in  drill- 
They  had 
spent  their  money, 
but  they  had  not 
yet  struck  oil.  By 
the  terms  of  the 
order  men  owning 
incomplete  wells  on 
withdrawn  land 
would  lose  their  in- 
vestment. So  they 
appealed  to  Con- 
gress for  succor. 
It  was  granted 
promptly,  very 
promptly.  A  bill 
was  passed  con- 
firming the  rights 
of  those  who  were 
caught  by  the  with- 
drawal with  incom- 
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plete  wells.  By-and-by  scores  of  grab- 
bers will  make  aifidavit  that  they  were 
thus  caught  when  the  order  was  issued, 
and  that  therefor  they  are  entitled  to 
patent. 

Rapid  action  was  the  result  of  private 
parties'  plea;  no  finger  was  lifted  on 
behalf  of  the  public. 

Once  more  the  speculators  loudly 
called  upon  Congress  to  help  them  out 
of  a  hole.  Some  of  the  speculators  join- 
ing in  the  appeal  were  actively  engaged 
in  rifling  the  public's  pockets,  but  never- 
theless Congress  valiantly  came  to  their 
rescue  in  this  wise : 

About  a  year  and  a  half  ago  the  In- 
terior Department,  in  the  Yard  case  aris- 
ing in  Alaska,  promulgated  a  new  placer- 


ingly,  so  touchingly,  "develop  the  coun- 
try's mineral  resources  in  the  sweat  of 
his  rugged  brow,"  Rather,  it  seemed 
that  this  individual  had  been  in  the  habit 
of  plastering  the  oil  country  with  his 
location  notices,  doing  nothing  except  to 
transfer  the  land  to  the  corporations 
which  began  to  drill  when  it  suited  their 
convenience.  Mayhap  he  was  sent  out 
by  these  corporations  and  paid  by  the  day 
for  his  "prospecting."  Be  that  as  it 
may,  it  appeared  that  many  of  the 
wealthiest  corporations  had  acquired 
thousands  of  public  acres  from  these  do- 
nothing  "prospectors."  Unless  they 
were  helped  out  of  the  hole,  the  corpora- 
tions would  lose  seven-eighths  of  the  land 
thus  acquired. 


t  HUGE  RESERVOIR  AT  BARERSFIELD.  CAL. 


claim  rule.  It  decided  that,  though  eight 
men  might  jointly  concentrate  develop- 
ment work  upon  twenty  acres  only,  pat- 
ent to  a  quarter  section  would  be  issued 
to  the  original  locators  only.  In  other 
words,  the  Department  decided  to  put  a 
stop  to  the  practice  of  gambling  with  the 
public's  property.  Unless  the  eight  orig- 
inal locators  staid  on  their  claims  and 
did  their  own  digging,  no  patent  would 
be  issued  for  more  than  twenty  acres.  If 
the  locators  simply  stuck  up  a  notice  and 
immediately  assigned  their  interest  in  the 
quarter  section,  having  rendered  no  serv- 
ice to  anyone  except  to  squeeze  tribute 
out  of  the  buyer,  the  transfer  was  valid 
only  as  to  the  twenty  acres  upon  which 
improvements  were  made. 

Immediately  after  this  decision  a  com- 
mittee of  wealthy  operators  rushed  from 
California  to  Washington,  bathed  in  cold 
perspiration.  At  the  hearing  it  appeared 
that  the  "hardy,  courageous  prospector" 
did  not,  as  had  been  described  so  feel- 


Of  course  their  prayer  was  answered. 
Congress  lifted  them  up,  comforted  and 
blessed  them.  Remedial  legislation  was 
passed  at  once,  confirming  them  in  pos- 
session. But  nothing  was  done  to  stop 
the  pleaders  from  pumping  oil  out  of 
public  land  that  did  not  belong  to  them. 
They  won.    You  and  I  continued  to  lose. 

In  July,  1910,  a  second  executive  order 
was  issued  once  more  withdrawing  the 
oil  land  from  entry.  Recently  the  Cali- 
fornia Conservation  Commission,  having 
vainly  applied  to  the  Interior  Depart- 
ment for  information,  sent  an  expert  into 
one  of  the  fields  to  see  whether  this  order 
had  been  obeyed. 

The  expert  found  that  one  millionaire 
operator  was  holding  over  six  thousand 
acres  of  withdrawn  land.  At  the  time  of 
the  withdrawal  order  he  had  wells  on 
three  quarter-sections.  By  the  terms  of 
the  remedial  act  he  was  entitled  to  four 
hundred  and  eighty  acres.  He  held  on  to 
ten  square  miles. 


Operators  would  give  no  information ; 
foremen  and  drillers  were  instructed  to 
answer  no  questions.  Despite  these 
handicaps  the  investigator  found  that  nu- 
merous wells  had  been  drilled  on  with- 
drawn land  after  the  locators  had  been 
ordered  off.  He  found  wells,  started  on 
public  land  long  after  the  second  with- 
drawal order,  which  were  producing 
lai^e  quantities  of  oil. 

This  superficial  investigation  covered 
only  a  small  part  of  the  territory.  How 
many  square  miles  of  valuable  land  have 
thus  been  wrongfully  taken,  how  many 
thousand  barrels  are  being  pumped  daily 
from  this  area,  these  data  can  be  ascer- 
tained only  through  the  agents  of  the 
Interior  Department.  The  California 
commission  has  no  jurisdiction  over  the 
public  domain.  So  far  the  Department 
has  made  no  move  to  gather  this  infor- 
mation or  to  act  upon  it. 

The  Interior  Department,  however,  is 
preparing  to  bring  suit  against  the  South- 
em  Pacific  for  the  recovery  of  more  than 
400,000  acres  of  oil  land  granted  the 
railroad  forty-five  years  ago.  When  the 
grant  was  made,  Congress  expressly  're- 
served from  its  provisions  all  mineral 
land.    By  far  the  largest  part  of  the  land 


was  patented  to  the  railroad  long  before 
the  presence  of  oil  beneath  the  parched 
surface  was  suspected.  Approximately 
one-third  of  the  total,  150,000  acres  of 
proven  oil  land,  the  cream  of  the  hold- 
ings, have  passed  out  of  the  carrier's 
hands  by  sale  or  lease.  The  balance  of 
the  Southern  Pacific  lands  has  been  re- 
located to  the  last  acre  by  individuals 
who  are  anxiously  awaiting  the  outcome 
of  the  government's  promised  suit  to 
cancel  the  railroad's  patents. 

If  this  suit  is  successful,  if  the  oil  land 
is  recovered  from  the  transportation  com- 
pany, what  will  the  Interior  Department 
do  with  the  adverse  claimants,  the  pres- 
ent occupants  and  squatters?  Is  the  rail- 
road land  to  be  turned  over  without  con- 
sideration to  the  men  now  waiting  eagerly 
to  pounce  upon  it?  Is  the  government 
to  take  from  one  grabber  and  give  to  the 
other,  with  the  public  holding  the  bag 
and  footing  the  bills? 

What  is  the  Department  going  to  do 
with  the  operators  now  pumping  the  pub- 
lic's oil  out  of  withdrawn  land  ?  On  what 
terms  will  this  land  be  restored  to  entry  ? 

According  to  the  Geol<^ic  Survey,  oil 
operators  in  the  United  States  own  seven 
hundred   thousand  acres  in   fee.     They 


GRABBING  THE  WESTS  LIQUID  FUEL 


383 


lease — usually  on  the  basis  of  a  royalty 
and  a  cash  bonus — over  eight  million 
acres  of  land.  Yet  the  California  oper- 
ators, at  the  time  of  the  withdrawal,  de- 
clared vehemently  that  the  exaction  of  a 
royalty  by  the  government  would  retard 
the  industrial  growth  of  the  Pacific  Coast 
and  severely  handicap  the  oil  business. 
They  have  changed  their  minds  since. 
They  have  seen  the  handwriting  on  the 
wall.  They  now  realize  that  the  good  old 
days  of  free  and  unlimited  grab  are  past, 
gone  forever.  Though  it  hurts,  they  are 
now  willing  to  pay  a  royalty.  They  are 
now  hatching  out  a  bill  introducing  the 
leasing  system  to  public  oil  land.  They 
want  Congress  to  pass  this  bill.  It  pro- 
vides for  a  royalty  of  five  per  cent! 

They  take  nineteen  barrels ;  the  public 
gets  one.  That  is  the  oil  men's  idea  of 
a  fair  division  with  the  government. 
When  they  divide  with  private  owners 
they  open  their  purses  and  pay  a  cash 
bonus;  thereafter  they  are  satisfied  with 
four  or  five  barrels  to  the  owner's  one. 
Is  there  a  single  sound  reason  why  the 
■  public  should  part  with  its  oil  at  one- 
fourth  the  price  paid  private  owners  ? 

With  a  production  of  nearly  eighty 
million  barrels  a  year,  the  equivalent  of 
twenty  million  tons  of  coal,  California's 
oil  fields  have  become  the  richest 
petroleum  territory  in  the  world.  Though 
the  cream  has  been  skimmed  off  the 
proven  area  for  private  benefit,  no  man 


knows  the  extent  of  the  oil  deposits  as 
yet  undiscovered  beneath  the  vast  surface 
still  owned  by  the  people.  Who  shall 
control  this  most  important  source  of  the 
West's  fuel? 

Though  he  owns  oil  land  galore  in  the 
world's  richest  petroleum  belt.  Uncle 
Sam  is  paying  out  your  money  and  mine 
for  millions  of  barrels  of  oil  with  which 
to  dig  the  Panama  Canal.  Uncle  Sam 
buys  oil  for  his  fleet  of  transports  on  the 
Pacific.  Uncle  Sam  has  an  aggregation 
of  war  vessels  consuming  more  oil  fuel 
every  year.  For  the  boilers  of  his  pub- 
lic buildings  in  the  Southwest  Uncle  Sam 
buys  oil.  Uncle  Sam  already  is  operating 
one  railroad  with  oil  fuel.  By-and-l^ 
Uncle  Sam  will  operate  more  than  one 
railroad ;  by-and-by  Uncle  Sam  will  need 
very  targe  quantities  of  crude  oil,  the 
most  efficient,  economical  fuel  in  the 
West,  Alaska's  coal  not  excepted.  Uncle 
Sam  owns  large  bodies  of  land  contain- 
ing this  fuel.  Will  he  continue  to  give 
away  this  land  and  pay  out  the  public's 
money  for  oil  fuel  as  heretofore,  or  will 
he  at  last  wake  up  and  make  some  provis- 
ion for  the  future  ?  Will  he  continue  in 
his  ancient  role  of  fool  without  foresight, 
or  will  he  resist  the  pressure  of  the  grab- 
bing interests  and  provide  for  coming 
needs  ? 

Congress  and  the  Interior  Department 
will  ultimately  have  to  answer  these 
questions. 


A  JUNE  EVENING. 


HOW  THE  GATUN  LOCKS  COMPARE  IN  SIZE  WITH  A  SIXSTORV  BUILDING. 


THE    CONQUEST    OF    THE    ISTHMUS 

By 
HENRY    M.    HYDE 


THE  most  tremendous  work 
ever  undertaken  by  men  is 
fast  approaching  completion  at 
Panama. 
The  French  spent  ten  years 
in  trying  to  dig  a  sea-Ievel  ditch  ninety 
to  one  hundred  and  sixty  feet  in  width 
and  less  than  thirty  feet  in  depth.  When 
the  company  went  into  the  hands  of  a  re- 
ceiver in  1889,  less  than  one-third  of  the 
necessary  work  had  been  done. 

The  United  States  government,  in  httle 
more  than  six  years,  full  working  time, 
will  throw  open  to  the  world  a  great 
waterway  three  hundred  to  a  thousand 
feet  in  width  and  everywhere  more  than 
forty  feet  in  depth. 
The  French  wasted  more  than  $200,- 


000,000.  The  Americans  will  spend  about 
$375,000,000  in  all  the  work  connected 
with  the  construction  and  completion  of 
the  Canal, 

During  the  French  regime  the  Isthmus 
was  a  pest  house.  To  be  sent  out  to 
work  on  the  canal  was  almost  equivalent 
to  a  death  sentence.  In  such  a  situation 
graft  and  corruption  were  natural. 
Chiefly  men  willing  to  take  desperate 
chances  for  big  stakes  were  attracted. 
One  of  the  French  importations  to  the 
Isthmus  was  9  cargo  of  snow-shovels. 

The  Canal  will  be — is — a  triumph  of 
American  engineering  efficiency.  But  it 
is  more  than  that.  It  is  a  permanent 
monument  to  the  memory  of  Dr.  Walter 
Reed,  Dr.  James  Carroll  and  Dr.  Jesse 


ing  himself  to  be  bitten  by  an  infected 
mosquito.  Major  Carroll,  partially  re- 
covering, lived  long  enough  to  see  the 
theory  finally  demonstrated  and  the 
yellow  jack  brought  under  control. 

By  exterminating  mosquitoes,  yellow 
fever  has  been  stamped  out  on  the 
Isthmus.  By  other  sanitary  measures, 
carried  out  on  a  tremendous  scale,  the 
death  rate  in  the  former  plague  spot  has 
been  brought  down  to  a  level  with  that 
in  the  most  healthful  of  American  cities. 
Back  of  the  wonderful  display  of  Ameri- 
can engineering  skill  lies  an  equal  great 
display  of  American  sanitation.  Back  of 
that  is  the  self-sacrifice  of  Reed  and 
Lazear  and  their  many  fellows. 

The  whole  thing  is  the  greatest  possi- 


Canal. 


were    the  „ 

,          .           ,  Rkab  Towkr  of  thr  Ligh 

hosts    Ol  Buovmo  Canau 

yellow  ThisLnllbBPaci 

fever  and 
died  on  the  field  of  duty.  Army  offi- 
cers made  human  life  possible  on  the 
Isthmus.  Army  officers  are  splendidly 
carrying  on  the  building  of  the  Canal. 

The  French — and  they  are  not  to  be 
blamed  for  the  universal  ignorance  of  the 
facts — built  great  hospitals  and  stood  the 
legs  of  the  beds  of  the  patients  in  little 
bowls  of  water  to  stop  the  depredations 
of  ants  and  other  vermin.  So  that  about 
the  cot  of  every  yellow  fever  victim  were 
four  ideal  breeding  places  for  future  gen- 
erations of  yellow  fever  carriers. 

Present  conditions  on  the  Canal  Zone 

JSS 


THE  BREAKWATER  AT   CRISTOBAL,  NEAR  COLON, 


are  the  best  possible  illustration  of  what 
science — backed  by  unlimited  money — 
can  do  to  make  even  the  worst  plague 
spot  a  healthful  place  for  human  resi- 
dence. The  population  of  the  Zone  is 
chiefly  made  up  of  a  shifting-,  careless 
army  of  thirty  thousand  West  Indian 
negroes,  whose  ideas  of  personal  sanita- 
tion are  worse  than  primitive.  Yet  even 
in  dealing  with  such  a  population  in  the 
worst  possible  situation  Dr.  William 
Crawford  Gorgas,  Assistant  Surgeon- 
General  of  the  United  States  army,  has 
kept  the  death  rate  down  to  a  point  as 
low  as  that  of  an  American  city. 
But  the  cos't  1 


If  the  precautions  taken  on  the  Canal 
Zone  were  extended  to  the  main  terri- 
tory of  the  United  States  the  total  cost 
would  be  between  ten  and  twelve  billion 
dollars  a  year.  It  would  cost  so  much  to 
keep  the  country  healthful  that  nobody 
would  have  anything  to  live  on. 

On  the  engineering  side,  the  army — 
represented  by  Colonel  George  Washing- 
ton Goethals — has  made  an  even  more 
impressive  showing. 

From  deep  water  on  the  Atlantic  side 
to  deep  water  on  the  Pacific  the  distance 
is  fifty  miles.  Nearly  four-fifths  of  the 
total  distance,  including  the  lock  sites, 
has  already  been  dug  down  to  the  proper 


THE  CANAL  ZONE. 
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GATUN  UPPER  LOCKS.  WEST  CHAMBER.  SHOWING  THREE  SETS  OF  GATES. 

These  locksarc  l.OOOfirel  long,  110  roct  wide.   When  filled  with  water.  Iher  will  laae  )om>:ihini[  □(  tliii  appearances  of 

work  remains  to  be  clone.     The  great      to  the  Isthmus  in  1907  the  wliole  country 

task  is  nearing  its  end.  was  tired  of  the  squabbles,  delays  and 

When  Colonel  Goethals  was  sent  down      resignations    which    had    hindered    the 
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pr<^ess  of  the  work.     The 
army     engineer     was     com- 


onel  (ioethals  made  a  cut  in 

The  Old  Frbnch  and  ^^''^^^'^^^^^^  Canai^  neahlv  Ready  cOSt   of   disposing  of  the  SpolI 

Thii  will  be  done  by  blowing  nplhc  dike  thitMpsTBtMlhem.  of   ^rom    18.54   CentS    tO    15.22 

a     cubic     yard,     though,     in 
comptishment    to    look    at    the    people     the    meantime,     it    had    hecome    neces- 
heaved  a  sigh  of  relief  and  went  on      sary  to  haul  the  spoil  twelve  miles  instead 
about  their  business.  There 
was    a    man    on    the  job 
at  last. 

Presently  Goethals  began 
to  get  the  great  machine  to 
running  smoothly  and  to 
show  some  of  the  econo- 
mies which  have  excited 
the  admiration  of  the  engi- 
neering world.  He  has 
cut  the  cost  of  operating  a 
steam  shovel  from  11.5  to 
8.88  cents  a  cubic  yard. 
Figure  out  what  that  means 
when  nearly  two  hundred 
million  yards  of  spoil  are 
to  be  handled. 

One  of  the  greatest 
problems  on  the  Canal  has 
always  been  that  of  where 
to  put  the  square  miles  of 
dirt  and  rock  taken  out  of 
the  big  ditch.  Army  engi- 
neers give  great  credit  to  wor«™  mod«i  o»  thb  gatoh  loc.s.  dons  w  c»™n. 
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of  eight  in  order  that  the  dwmp  might 
be  reached. 

In  deahng  with  the  immediate  problem 
of  the  present, — that  is,  the  actual  dig- 
ging of  the  Canal — the  future  has  been 
in  no  way  overlooked.  Everything  about 
the  Canal  has  been  planned  on  a  basis  of 
absolute  safety.  To  prevent  the  possi- 
bility of  steamers'  carrying  away  the 
gates  of  the  great  locks,  it  has  been  pro- 
vided in  the  first  place  that  they  shall 
not  make  the  passage  under  their  own 
power.  Instead  they  are  towed  by  elec- 
tric locomotives,  one  running  ahead  and 
another  at  the  stem  to  hold  the  ship 
straight.  The  gates  are  protected  by 
great  chain  barriers  which  are  gradually 
paid  out  as  the  ship  progresses.  As  an 
additional  precaution  each  set  of  gates 
tstniilt  in  duplicate  and,  finally,  there  are 
emergency  steel  gates  which  can  be  in- 
stantly lowered  at  any  time.  All  the 
masonry  and  concrete  work  has  been 
built  with  massive  strength  and  nothing 
short  of  an  earthquake  could  put  the 
Canal  out  of  business. 

An  interesting  feature  of  the  Canal  and 
one  which  will  prove  attractive  to  ocean 
liners  is  the  fact  that  for  thirty-two  miles 
ships  making  the  passage  will  run  in 
fresh  water.  This  will  clear  off  the 
barnacles  and  to  that  extent  make  dock- 
ing unnecessary. 

The  public  has  read  many  sensational 
stories  about  the  great  slides  and  slips  in 
the  neighborhood  of  the  Gatun  Dam.  yet 
few  people  realize  that  in  the  aggregate 
these  slides  amount  to  one  hundred  and 
forty-seven  acres.     But  to  this,  as  to  all 


the  other  great  problems  which  have 
arisen  Colonel  Gorgas  and  his  corps  of 
engineers  have  proven  themselves  en- 
tirely adequate. 

Colonel  Gorgas  has  just  announced 
that  within  fifteen  months  he  expects  to 
send  a  ship  through  from  the  Atlantic  to 
the  Pacific.  He  grows  anxious  for  the 
passage  of  legislation  which  will  provide 
for  the  future  successful  running  of  the 
Canal.  First  of  all  he  wants  provision 
made  for  a  permanent  working  force.  It 
will  take  2,500  men  to  properly  manage 
the  great  ditch.  This  force,  he  thinks, 
should  be  made  up  of  men  picked  from 
the  great  army  now  employed  on  its  con- 
struction. To  get  the  men  desired  be- 
comes increasingly  difficult,  because  the 
best  of  them,  looking  ahead,  are  taking 
other  jobs  as  the  Canal  nears  completion. 

It  is  Colonel  Gorgas'  idea,  also,  that, 
once  the  work  is  done,  the  greater  part  of 
the  Isthmus  should  be  allowed  to  grow  up 
again  into  a  tropical  jungle.  He  pro- 
poses the  establishment  of  coaling  and 
watering  stations,  a  great  laundry  plant 
and  other  accommodations  which  will 
make  the  trip  through  the  Canal  attract- 
ive to  ocean  going  ships. 

Having  given  a  unique  exr.mple  of 
wonderful  efficiency,  having  practically 
completed  a  greatly  enlarged  work  in 
less  time  and  for  less  money  than  the 
$375,000,000  estimated  cost.  Colonel 
Gorgas  feels  a  natural  impatience  at  the 
procrastinating  policy  of  Congress,  which 
is  at  present  devoting  most  of  its  enei^ 
to  playing  the  great  game  of  presidential 
politics. 


TEACHING  THE  GIRL  BEHIND  THE  COUNTER 

(•T^  HERE  is  only  one  infallible  rule  for  talked  with  her  until  she  knows  her,  as 

^    effectiveness  in  teaching-r-you  must  she  puts  it,  "from  the  ground  up." 

understand  the  people  you  are  trying  to  Today  Miss  Hirschler  is  recognized  as 

instruct."     Diana  Hirschler's  success  is  the  foremost  authority  on  the  most  vital 

proof  of  the  wisdom  of  her  words.     She  of  all  department  store  problems.     She 

believed  that  before  the  department  store  has   lectured   successfully   in   practically 

salesgirl  could  be  taught  to  increase  her  every   large  city   from   Maine   to   Cali- 

efficiency  it  would  be  necessary  for  the  fornia.     Sometimes  she  will  deliver  one 

prospective  instructor  to  study  the  sales-  lecture  to  a  store's  employees,  again  she 

girl's  environment  and  get  her  point  of  will  deliver  a  course  of  lectures  covering 

view,  a  week,  one,  two,  or  three  months.    Just 

Miss  Hirschler  wanted  at  present  she  is  in  the  midst  of  a 


A  GOVERNOR  WHO  DOES 
THINGS 

A  SHORT  time  ago  Governor  Benja- 
*^  min  Wade  Hooper  of  Tennessee  an- 
nounced his  intention  of  spending  a 
couple  of  days  and  nights  in  the  state 
penitentiary  to  observe  for  himself  the 
conditions  existing  there. 

Immediately  his  office  was  besieged  by 
protesting  friends.  "Great  heavens, 
Ben,"  they  cried,  "you  don't  mean  to 
say  you  are  going  to  lock  yourself  up 
with  a  lot  of  murderers,  robbers,  and 


r.o  good  purpose  is 
ubbing  it  in  on  the 
i  who  are  unfortunate 

0  land  there.  Here- 
we  have  thought  of 
:wo  things  in  connec- 

with  the  state 
ison.  One  was  to  get 
some  one  in  the 
penitentiary,  and 
the  other  to  get 
him  out.  I  want  to 
help  those  fellows; 
I  want  to  reform 
them  and  turn  out 
etter  citizens." 
e  labor  problem  in  the 
entiary  and  in  the 
lines  where  convicts 
oyed  faced  him, 
s  isn't  right,"  said 
[ooper.  "These  men 
:r  day.  sometimes  for 
s,  and  the  state  gets 
There  ought  to  be  a 
prisoners'  dependent 
:fits  from  their  work 
Ti  going  to  work  'for 

ive,   Benjamin  Wade 

aif,  was  picked  up  in 

xville. 

i  street  waif  has  made 

lared   by   men   of  all 

ggest  success  as  gov- 

see  has  had  in  many 

1  the  democratic  party 
i;ht  about  his  election 
first' republican  gov- 
e  years,  in  a  state  that 
locratic  by  forty  thou- 


THE  MIRACLE  OF  EXISTENCE  IS  MORE  ALIVE  AT  IOWA  UNIVERSITY  THAN  ANYWHERE  ELSE. 


«<'T'HE  fact  that  yc 

^  sharpened  by  th 
life  of  the  city  accc 
for  some  lack  among 
of  a  sense  of  hun 
which  might  save  yoi 
times  from  the  idea  ) 
you  are  created  with  s 
cial  favor  in  a  diffii 
world.  You  lack,  i 
ther,  ease  of  convei 
tion,  quickness  of  ' 
versatility,  and,  in  sc 
degree,  the  constant  i 
tihty  which  is  the  p) 
a  Columbia  boy." 

These  are  the  exact 
which    the    thirty- 
years-old  president  o 
great  Iowa  state  Uni- 
versity said  to  the 
students     in 
his    inaugural    ad- 
dress.     And    they 
liked  it.    They  like 
"Prexy"    John    G. 
Bowman,  too;  like 
him  better  with  ev- 
ery day  that  passes. 
He    said    some- 
thing else  to  them — 
that   those   I  o  w  a  n  s 
came    with     more 
seriousness  of  purpos 
that     their     minds 
and    surfeited    with 
some  other  schools, 
the    facuhy   of   wond 
was    the    most    valu 
they   could    possess. 
George  R.  Parkin  of  the  Rhodes  Scholar- 
ship Trust  as  saying  that  the  miracle  of     *''?„  c?iS^'" 


:e  was  more  alive  at 
Iowa  University  than 
any  school  he  knew, 
e  succeeds  in  telling 
e  fiercest  truths  be- 
use  he  balances  truth 
ith  truth.  That  frank- 
■ss  is  fetching. 
One  reason  he  has 
at  state  university 
ling  so  cheerfully  is 
at  he  is  an  lowan, 
ught  up  in  the  pub- 
schools  of  that  com- 
vealth  and  at  the  same 
sity. 

are  some  who  claim 
[d  not  be  so  competent 
had  not  had  experi- 
ence   in   the   great 
school   of   journal- 
ism.   He  served  on 
papers    in    Daven- 
port, Waterloo  and 
Chicago,   though 
there   are   no    rec- 
ords   of    the    un- 
usual in  his  achieve- 
ments in  that  line. 
He     confesses     to 
nefits  received,  bow- 
er. 

But  teaching  was  his 
edestined  line  of  ac- 
uity. He  tasted  the 
iversity  life  again  as 
icher,  then  studied  at 
ilumbia  and  taught 
Ere  as  professor.  He 
very  well-informed 
on  all  matters  pertain- 
ing to  colleges. 
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Since  the  formation  of  the  union  ten 
years  ago  Miss  McEnemey  has  led  the 
bindery  girls  to  victory  in  three  strikes. 
As  a  part  of  the  organization  she  con- 
ducts a  free  employment  agency  and  also 
furnishes  jobs  to  many  non-union  girls- 
Thus,  as  may  be  seen,  she  acts  in  a  broad 
and  liberal  spirit,  above  and  beyond  the 
immediate  ends  of  the  union  she  repre- 
sents. Eventually  she  gets  these  non- 
union girls  into  the  union.  It  is  impossi- 
ble for  them  to  stay  out  after  Miss  Mc- 
Enerney  has  brought  the  benefits  to  their 
attention.  Thus  she  has  an  increasing 
membership  that  is  loyal  and  steadfast 
to  the  cause  of  union  labor.  Miss  Mc- 
Enemey has  never  been  opposed  for  her 
position  as  the  only  paid  official  of'  the 
Chicago  Bindery  Women. 


"Gold  Dust  Blew  into  Hek  Ei 

TO  A  Physician.  Who  T< 

Was  Dancbrou! 


r^  OLD  dust  blew  into  tl 
*^  Mary  McEnerney  of 
she  was  a  "bronze"  girl  i 
ery.  She  went  to  a  phys 
ment.  He  told  her  the  p 
only  dangerous  to  the 
breathing  it  would  have  : 
the  lungs.  So  she  set  al 
yellow  stuff  on  the  tobogj 

First  she  organized  the 
into  a  union — of  which  si: 
and  then  persuaded  its  mt 
gold  dust.  Employers 
bindery  men  but  they,  too 
ganized  and  decreed  agai 
use.  Out  of  the  in 
evolved  the  invention  of 
ink  and  its  introduction  ini 
printing  industry.  ' 
bronze  powder  is  used  bul 

It   required,   energy,   i 
and    determination    to    a 
this,   but    Miss    McEneri 
these  requisite  qualities  i 
ous  degree.     She  realizes 
how      much      improved 
methods  and  conditions 
of  labor  meant  to  those 
engaged  in  the  bindery 
business,    and    letting 
nothing   stand   in   her 
way  she  brought  about 
the  necessary  reforms. 


WATCHMEN    OF    THE    TRACKS 

By 
BAILEY    MILLARD 


A  SPECIAL  train  was  humming 
along  through  the  night  over 
the  wind  -  swept  beach  -  side 
tracks  of  the  Southern  Pacific 
Company's  coast  line  between 
San  Francisco  and  Los  Angeles,  Trudg- 
ing ahead  of  the  train,  between  the  rails 
and  carefully  inspecting  every  foot  of  the 
roadbed  by  the  light  of  his  lantern,  went 
an  humble  employe  of  the  company 
named  Abe  Jenkins,  It  was  Abe's  busi- 
ness to  see  that  the  track  was  in  proper 
shape  for  the  passage  of  trains.  As  he 
walked  out  upon  a  bridge  he  saw  the 
dark  figure  of  a  man  bob  up  from 
between  the  ties  in  the  middle  of  the 
structure  and  run  quickly  toward  the 
opposite  side.  Abe  ran  after  the  man, 
seized  him  and  would  have  captured  him 
but  that  another  man  appeared  and  beat 
him  off.  While  these  two  were  vanishing 
in  the  darkness  Abe  walked  back  to  the 
middle  of  the  bridge  and  there  he  found 
on  a  cross-piece  under  the  ties  a  box  with 
a  rope  protruding  from  it.  He  opened 
the  box  and  in  it  found  thirty-nine  sticks 
of  dynamite.  The  rope  was  a  ten-foot 
fuse. 

And  now  down  the  line  and  out  upon 
the  bridge  shone  the  big  electric  head- 
light of  the  special.     Abe  stepped  aside 


with  the  box  in  his  hands,  the  train  thun- 
dered out  upon  the  bridge  and  whisked 
by  him  while  he  lifted  his  cap.  And  the 
reason  why  he  lifted  his  cap  was  because 
he  knew  that  in  a  car  of  that  train,  little 
dreaming  of  the  plots  of  anarchists,  or  of 
any  danger  whatsoever,  was  the  President 
of  the  United  States. 

It  is  not  every  trackwalker  who  has 
had  the  honor  of  saving  the  life  of  a 
President,  or  at  least  of  rendering  him 
so  great  a  service,  but,  trudging  up  and 
down  their  lonely  beats,  many  patrolmen 
of  the  rails  have  saved  thousands  and 
thousands  of  lives  of  lesser  persons.  You 
in  your  overheated  Pullman  berth,  on  a 
stormy  winter  night  rarely,  if  ever,  give 
a  thought  to  the  man  walking  the  road- 
bed ahead  of  your  train,  facing  the  bliz- 
zard while  his  bright  lantern  gleams 
along  the  double  row  of  rails,  looking  for 
loose  platebolts,  for  high  Joints,  for 
broken  culverts,  for  track  obstructions 
or  whatever  else  might  prove  of  danger 
in  your  swift  flight  through  the  dark- 
ness. But  ahead  of  you  there,  safe- 
guarding your  way,  the  trackwalker 
tramps  his  cold,  dismal  beat,  with  wrench 
and  oil  can  and  lantern,  with  alert  eye 
and  ready  hand  to  repair,  if  it  is  in  his 
power,     whatever     damage     has     been 
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wrought  by  the  elements  or  by  the 
heavily  grinding  wheels,  and,  if  he  can- 
not repair  it  to  set  signals  for  the  engi- 
neer and  to  summon  the  roadmaster  and 


At  all  seasons  and 
these  careful  inspectc 
job  and  the  number 
they  avert  in  the  cou 
term  of  years  is  incal 

According  to  recoi 
been  furnished  to  m 
officials   all    over    thi 
some  of  these  watcl 
men  of  the  tracks 
have  been  in  actual 
service  half  of  their 
lives.     I  have  been 
to  the  pains  of  col- 
lecting and  compil- 
ing some  of  these 
reports,  and  a  few 
of    them    show    a 
marvelous    mileage 
to  the  credit  of  me 
who  are  walking  the 

Most  conspicuous 
list  is  the  name  of  A 
K.  Silva,  a  Portugues 
ploye  of  the  Southeri 
cific  Company,  w 
amazing  trackwal 
record  of  203,670  n 
doubtless  exceeds  tha 
any  other  man  in  this 
ticular  branch  of  rai 
service  in  the  U 
States.  This  record 
more  wonderful  be 
it  has  been  madi 
far  higher  altitud 
that  at  which  tb 
b  i  g-m  i  1  e  a  g  e  tracl 
have  worked  and 
such  other  adverse  c< 
as  have  not  beset  tl 
high-record  men  in  i 
In  fact  there  is  probal 
another  piece  of  mair 
in  this  country  that  pi 
so  many  difficulties  an 
gers.  year  in  and  yei 
as  that  over  which  ouva 
has  trudged  for  thirty-one 
years  of  the  sixty-one  which 
he  has  spent  upon  this 
planet. 


Near  the  bleak  little  highland  station 
of  Cisco,  California,  up-rears  Red  Moun- 
tain, one  of  the  tall  peaks  of  the  Sierras. 
If  you  stand  on  the  top  of  Red  Mountain 

""-    see    almost    the    full 

the   Central    Pacific 
by  a  mere  turn  of 
.     These  sheds,  over 
5  in  length,  cover  the 
rack    and    the    trains 
1  as  they  toil  up  the 
It  to  the  summit.     It 
aw,  cold  wind-swept, 
rbidding   region,   this 
Icy  land  country  of  the 
Jierra     snows.      The 
traveler  hates  the 
snow  sheds     because 
they  bar  his  view  of 
the   grand    scenery 
that  lies  all  about, 
he  hates  them  for 
their  darkness  and 
more  than  all  he 
hates     them     be- 
cause of  the  smoke 
and    the    fumes 
from  the  locomo- 
tive   which    choke 
and  stifle  him, 
though    these    are 
not   so  noxious  as 
formerly  because  of 
the    substitution    of 
for    coal    in    steam 
ting.    But  here  at  this 
rt-urging  altitude,  in 
this  cold  and  in  these 
k,  smoky  snowsheds, 
el   Silva   has   walked 
:en   miles   a   day   for 
thirty-one  years,  and 
is  walking  has  been 
in  the  night. 
nk  of  it!    Two  hun- 
d  three  thousand,  six 
and   seventy   miles, 
ice   more   than   eight 
around     the     world, 
under  these  hard  and 
renditions!    Think  of 
sical  endurance  of  a 
Hidii  WHO  could  keep  this  up 
night  after  night,  seven  days 
of  the  week  for  over  thirty- 
one   years,   and   during  that 
whole,  long  barren  period  of 


WATCHMEN  OF  THE  TRACKS 


existence  lose  but  a  few  days  by  sickness  1 
There  are  heroes  wearing  the  Victoria 
Cross  who  have  done  less ;  there  are  few 
who  have  done  more  than  Silva,  the 
Portuguese  trackwalker. 

Silva  entered  the  Southern  Pacific 
service  as  a  section  hand  in  1879  and  a 
year  later  became  a  snowshed  watchman 
on  the  night  shift  and  continued  to  walk 
the  track  and  inspect  the  sheds  up  to  a 
short  time  ago,  when  the  company  ptace<l 
him  on  its  pension  list.  During  all  those 
thirty-one  years  not  a  single  complaint 
was  entered  against  him  and  he  was 
absent  from  duty  only  twice  because  of 
sickness.  His  beat  was  of  three  miles, 
over  which  he  made  three  round  trips 
every  night.  The  hardships  of  the  cold 
and  dark  were  but  a  small  part  of  his 
experience.  Many  a  time  has  he  fought 
desperate  battles  with  tramps  and  several 
times  has  he  fought  still  more  desperate 
battles  with  fire.  Avalanches  have  car- 
ried away  whole  sections  of  track,  heavy 
snows  have  crushed  in  the  sheds,  moun- 
tain floods  have  torn  away  the  roadbed, 
and  always  Silva  has  been  there,  lantern 
in  hand  ready  to  do  his  duty  without 
complaint  and  without  any  great  hope  of 
reward. 

on  a  visit  to  sunny  Por- 

not  content  there.     The 

high  Sierras  is 


Sil' 

tugal,  but  he 
charm  of  the 


hood  of  Red  Mountain.  He  is  home-sick 
away  from  it. 

But  Silva's  record,  remarkable  as  it  is, 
has  been  nearly  equaled  by  that  of  an- 
other Pacific  Coast  trackwalker  whose 
interesting  story  I  shall  now  relate. 

The  other  day  there  walked  into  the 
executive  oflfices  of  the  Northern  Pacific 
Railway,  in  New  York,  a  large  man, 
whose  old  slouch  hat  covered  a  great 
shock  of  shaggy  gray  hair.  He  looked 
like  a  common  laborer  and  yet  he  had 
gone  to  those  oflUces  to  call  upon  the 
prffiident  of  the  road, 

"Jim  Rowan  ?"  repeated  President 
Elliot  when  the  name  of  the  visitor  was 
announced.  "Don't  keep  him  waiting  a 
moment.  Show  bim  right  in.  He  is  the 
most  distinguished  man  in  the  service  of 
the  Northern  Pacific." 

Uncle  Jim  Rowan,  as  the  railroad  men 
call  him,  had  just  arrived  in  New  York 
from  Roza,  in  the  State  of  Washing- 
ton, where  he  had  been  walking  track  in 
the  most  dangerous  part  of  Yakima 
Canyon  for  thirty  years.  A  fortnight 
before  his  coming  to  New  York  Rowan 
had  sent  a  letter  to  the  district  superin- 
tendent hinting  that  he  would  like  to  get 
off  for  a  short  vacation  and  go  to  Ireland 
and  see  the  graves  of  his  parents,  and 
his  sister.  This  request,  together  with 
the  old  man's  history,  was  sent  to  operat- 
ing headquarters  at  St.  Paul  and  a  few 
days  later  Uncle  Jim  was  surprised  to  see 
the  superintendent's  special  stop  before 
the  door  of  his  little  cabin  in  the  canyon 
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and  stili  more  surprised   when  he  was  ahead,  and  as  huge  boulders  are  likely  at 

invited  into  the  superintendent's  car.  any   moment   to   come    tumbling    down 

"You've  been  a  faithful  employe  of  this  upon  the  track  the  section  is  one  that 
road  for  a  good  many  years,"  said  the  must  be  carefully  patrolled.  This  has 
superintendent,  "and  the  company  is  not  been  Uncle  Jim's  job,  and  he  has  per- 
only  going  to  let  you  have  that  vacation,  formed  it  so  faithfully  that  few  accidents 
but  it's  going  to  send  you  to  Ireland  at  have  occurred  along  his  beat.  In  fact  the 
its  own  expense  and  bring  you  back  most  serious  one  was  that  which  hap- 
again,"  pened  to  himself  ten  years  ago  when  an 

And  so  it  was  that,  with  a  proud  heart  express  train  knocked  him  off  the  Yakima 


and  two  new  flannel  shirts 
m  his  valise,  Uncle  Jim 
went  to  New  York.  But 
on  the  way  he  found  that 
his  pass  from  Chicago  to 
Buffalo  had  been  dated  by 
mistake  a  month  back. 
The  conductor,  all  un- 
aware that  Jim  Rowan 
was  the  Northern  Pacific's 
most  distinguished  em- 
ploye, exacted  cash  fare, 
which  was  paid  by  the 
passenger.  It  was  because 
of  this  mistake  that  Uncle 
Jim  went  to  see  President 
Elliott. 

"If  you've  been  walking 
the  track  for  us  for  thirty 
years."  said  the  President, 
"you've  waited  long 
enough  for  what's  coming 
to  you  ;  and  there'll  be  no 
red  tape  about  the  settle- 
ment of  your  claim.  Here 
is  the  money."  And  he 
handed  the  trackwalker 
the  amount  he  had  been 
obliged  to  pay  _  ^V^Xl^Ti'i 

In    his    lively    gratitude  morelrompln 

the  old  man  almost  broke 
the  President's   knuckles  by  his   hearty 
handshake.     "I'll  bring  ye  back  a  black- 
thorn, Mr.  Elliott,"  he  promised  as  the 
president  wished  him  Godspeed. 

Uncle  Jim  Rowan  figures  that  his  mile- 
age record  as  trackwalker  is  a  little  over 
150,000,  and  the  railway  officials  say  that 
it  must  be  at  least  100.000  miles,  but  the 
nature  of  his  service  has  varied  and  in  the 
absence  of  actual  data  they  hesitate  to 
give  an  outside  figure.  For  many  years 
Uncle  Jim  lived  in  his  lonely  little 
cabin  beside  the  railroad  track  in  the 
Yakima  Canyon  near  Roza.     Here  the 


River  bridge  down  into  the 
bed  of  the  canyon  far  be- 
low. Several  of  his  bones 
were  broken  by  the  fall 
and  for  months  the  com- 
pany's surgeons  kept  pick- 
ing pebbles  out  of  his  back 
and  shoulders.  For  a  time 
it  looked  as  though  Uncle 
Jim  had  walked  his  last 
mile  of  track,  but  at  last 
the  doctors  pulled  him 
through  and  he  went  back 
to  his  little  shack  in  the 
canyon,  declaring  that  the 
company  had  treated  him 
royally  and  that  he  would 
never  forget  its  kindness. 
"The  N.  P.  has  always 
done  the  square  thing  by 
me,"  he  says,  "and  I  never 
bothered  'em.  Not  once 
since  I've  been  walking 
track  have  I  put  a  bottle 
to  my  head.  That's  the 
best  way  to  get  along 
whether  you  work  for  a 
corporation  or  a  man," 
sTe^opc  a°i'o™  complaiut  has  ever 

than  ih«t."  been  lodged  against  Uncle 

Jim.  His  record  is  clear. 
On  his  return  from  Ireland  he  will  go 
back  to  his  lonely  post  in  the  canyon,  for, 
ah  hough  he  is  sixty-seven  years  old,  he 
is  hardy  as  a  mule,  his  sight  is  good  and 
his  eyes  are  shrewd  and  twinkling.  That 
he  is  still  able  to  give  a  good  account  of 
himself  is  shown  by  the  fact  that  not 
long  ago  two  burly  tramps  entered  his 
cabin  while  he  was  asleep.  Soon  one  of 
them  ran  away  howling  and  the  other 
was  carried  out  on  a  stretcher. 

George  A.  Burns,  the  oldest  track- 
walker in  point  of  service  on  the  Penn- 
sylvania   system,    was   credited    by   the 


road  twists  and  turns  so  that  an  engineer     ofllicials  of  that  company  on  January  1st 
rarely  see  more  than  a  quarter-mile      with  a  record  of  178,740  miles  \Calked  in 
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his  thirty-five  years  of  track  patrol. 
Burns,  whose  hair  and  mustache  are  as 
yet  unstreaked  by  gray,  is  fifty-eight 
years  old.  His  eyes  are  keen,  his  face, 
roughened  by  weather,  is  ruddy  and 
there  is  a  hint  of  alertness  in  every  swing 
of  his  short,  lean  frame. 

Four  times  a  day  Trackwalker  Burns 
journeys  between  Greensburgand  County 
Home  Junction  on  the  southwest  branch 
of  the  Pennsylvania  Railway,  a  distance 
of  3.53  miles.    Four  times  a  day  he  walks 
his    beat,    carrying    his    hammer 
wrench    and    oil    can.     He    leave 
home  in  the  morning  at  6 :45,  cov 
ering  his  beat  and  back  again  be  for 
noon.     In  the  afternoon  he  again 
makes  the  trip,  this  time  lighting 
the  signal  and  switch  lights  that 
he   has    filled    in    the    morning. 
Daily  he  walks  the  same  stretch 
of  track  he  has  walked  for  over  a 
third  of  a  century. 

"Oh,  I  get  tired,  you  bet."  he 
said  with  a  shrug  of  his  shoul- 
ders. Then  he  slid  down  into  his 
chair  with  the  air  of  a  man  who 
withal  was  content  and  added, 
"but  no  other  work  would  suit 
me  now." 

In  all  his  long  service,  Burns 
has  had  only  one  narrow  escape 
from  death  or  serious  injury  and   sbvkjttvFi 
this  he  characterizes  merely  as  a     banomile 
"bump."    The  accident  occurred     Ynnk  'av 
in  November  of  last  year.    While  holds  tbe  fee 
engaged  in  the  placing  of  a  sphce  wanna'RBi" 
bar   he   failed   to   hear  the   ap- 
proach   of    an    engine    or    its    warn- 
ing   bell    because    of    the    blowing    ofif 
of    steam    of    another    engine    nearby, 
which  deadened  all  other  sounds.     His 
right  hip  received  the  terrific  impact  and 
he  was  sent  rolling  down  over  a  high 
embankment.    This  accident  took  him  off 
duty  for  nine  days.    In  all  his  years  spent 
trackwalking  Burns  estimates  that  he  has 
only  been  off  duty  for  a  month. 

"It  might  be  a  month  or  a  little  over," 
he  finally  grudgingly  admitted.  "Take  it 
altogether,  it's  very  little  more  than  a 
month." 

In  December,  1910,  Burns  was  trans- 
ferred from  trackwalking  to  a  position 
as  watchman'of  a  dangerous  grade  cross- 
ing, a  busy  section  of  Greensburg.  But 
after  a  while  the  love  of  "keeping  on  the 


go "  came  over  him  so  strongly  that  he 
pleaded  for  permission  to  go  back  to  his 
old  job  and  was  allowed  to  do  so. 

The  necessity  of  working  week  days 

and  Sundays  alike,  of  having  only  one 

warm  cooked  dinner  a  day  and  the  great 

responsibility  resting  on  his  shoulders  are 

not  irksome  to  Trackwalker  Burns.     He 

says  the  life  in  the  open  .and  the  pleasant 

acquaintance     with     people     along     his 

stretch  of  track,  counteract  the  deadly 

monotony  of  walking  the  same  ties,  tight- 

pnintr  the  same  bolts,  riveting  the  same 

ieeing  the  same  landscape  and 

f  the  same  load  three  hundred 

sixty-five  days  in  the  year  and 

an  extra  one  in  leap  year. 

Winter    and    summer    for 
^   twenty- five   years   Terence 
Reilly,    the    oldest    track- 
Iker  in  the  employ  of  the  New 
iven  system,  has  patrolled  his 
It  of  five  and  one-quarter  miles 
:e  a  day  or  ten  and  one-half 
les  for  the  round  journey,  and, 
^ether  with  extra  walking,  has 
led  up  a  record  of  a  little  over 
l.OOO  miles.     The  wind  blows 
d  for  six  months  of  the  year 
an    his    beat,    coming    down 
<m    the    Vermont    and    upper 
..^.w  York  highlands  and  sweep- 
veThoit-   '"^  across  Long  Island   Sound. 
sToHia     but  Reilly  has  stuck  to  his  job 
lust  *ho  ^""^  '^  proud  to  think  that  he  is 
ord  on  the  in  the  one-hundred- thou  sand-mile 
oadiinc.*   class  of  the  men  who  walk  the 
track. 
Mr.  Riley  has  discovered  a  number  of 
bad  breaks  in  his  time  and  once  near 
Waterville,     Conn.,     found     that     some 
would-be    train    wreckers    had    wedged 
some  brake-shoes  in  a  switch.     A  pas- 
senger train  was  about  due,  but  Riley 
was  able  to  clear  the  track  of  the  ob- 
struction in  time  for  the  train  to  pass. 
He  also  did  duty  during  the  blizzard  of 
March  12-15,  1888,  in  clearing  the  tracks 
of  snow. 

The  trackwalker  who  has  been  longest 
in  the  service  of  the  Delaware,  Lacka- 
wanna and  Western  Railroad  Company  is 
Frank  August,  who  entered  the  employ 
of  the  company  in  1888  and  is  credited 
with  a  record  of  nearly  75,000  miles. 
Part  of  the  time  since  that  year  he  has 
been  in  section  gangs,  but  has  walked 


track  for  over  sixteen  years,  August's 
beat  is  between  Bergen  Junction  and 
Kingsland,  N.  J. 

A  great  many  railroads  have  no  patrol- 
men with  regular  beats.  Although  all 
their  tracks  are  patrolled  every  day,  the 
officers  of  the  New  York  Central  told  me 
that  they  had  no  trackwalkers  with 
known  records,  for  the  reason  that  a  man 
might  be  walking  track  one  week  and 
working  in  the  section  gang  the  next. 
This  system  of  changing  men  about  is 
pursued  by  many  companies  on  the 
theory  that  a  man  is  Hkely  to  become 
careless  and  inattentive  if  he  passes  over 
the  same  beat  year  in  and  year  out.  Some 
men  are  so  constituted  that  the  monotony 
of  this  sort  of  work  results  in  a  super- 
ficial examination  of  the  track  they  are 


walking  and  this  is  fatal  to  effective  in- 
spection. Stevenson  says  Nature  sets  a 
brand  upon  the  face  of  the  man  who  is 
much  alone,  and  Spencer  declares  that 
monotony  of  any  kind  is  unfavorable  to 
human  life  and  particularly  to  mentality. 
Such  being  the  case  it  is  small  wonder 
that  so  many  railroad  companies  shift 
their  trackwalkers  about,  giving  them 
different  beats  and  otherwise  varying 
their  work. 

But  beside  Silva,  Rowan,  Bums  and 
Reilly  there  are  other  railway  patrolmen 
with  big  records.  There  is  William 
Young  of  Franklyn,  Pa.,  with  154,000 
miles  in  22  years  and  8  months;  Simon 
Owens,  Washington,  D.  C,  135,626  miles 
in  23  years  and  4  months ;  Dennis  Wat- 
ters  of  Norristown,  Pa,,  111,624  miles  in 
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24  years ;  and  Julius  Hein  of  Edgewood, 
Md.,  who  has  covered  101,100  miles  in 
23  years  and  3  months.  These  four 
men  have  walked  over  half  a  million 
miles. 

William  Young,  whom  the  railroaders 
refer  to  as  "Uncle  Billy,"  went  to  work 
twenty-six  years  ago  on  the  old  Alle- 
gheny Valley  Railroad  and  has  been 
working  there  ever  since.  For  most  of 
this  time  he  has  been  occupied  in  track- 
walking.  The  public  refers  to  the  line 
he  works  on  as  the  "Valley  road,"  but 
railroaders  who  know  its  dangers,  call  it 
the  "Valley  of  the  Shadow  road."  It  is 
simply  a  succession  of  curves  along  the 
Allegheny  River,  and  on  one  side  is  a 
high  hill  the  base  of  which  was  cut  away 
to  make  room  for  the  roadbed.  As  a 
result  landslides  have  always  been  a 
menace,  and  it  is  for  them  that  track- 
walkers have  to  watch  more  than  for 
broken  rails. 

When  asked  if  he  e 
row  escapes  Uncle  B 
laugh. 

"Death  has  approa( 
forms,"  he  said,     "C 
walking  along  withoi 
impending  danger  and 
mense  boulder  droppei 
and  struck  three  feet 
I  have  had  so  many  n; 
from  being  hit  by  trail 
recall  them  all.    Once 
track  so  close  to  an 
that  I  could  have  toui 
with  my  hand.     I  re: 
one  night  I  found  a 
slide  and  I  went  up  tl 
track   to   flag  a   fast 
passenger    train. 
There    was    a 
terrible  snow  storm 
and  I  couldn't  see 
or   hear   the   train. 
So    I    placed    two 
torpedoes    on    the 
rail.   A  second  after 
there  was  a  'bang,' 
'bang,'     and     I 
jumped.    The  train 
had  come   without 
my  hearing  it,  and 
the  torpedoes  were 
the  only  thing  that 
saved   it  and   inci-  ,„„, 


dentally  myself.  Many  a  train  I  have 
stopped  near  a  slide  or  a  broken  rail  and 
thought  nothing  of  it.     It  was  my  busi- 

"I  see,"  he  continued,  "that  the  fellows 
who  figure  make  out  that  I  have  walked 
154,000  miles.  Well,  they're  off,  for  I 
have  done  a  lot  more  tramping  than  that.  I 
suppose  they  found  the  total  by  crediting 
me  with  the  length  of  my  beat  each  night 
I  have  worked.  They  take  no  credit  of 
the  hundreds  of  miles  I  have  walked  in 
retracing  my  steps.  Why,  one  night  I 
walked  nearly  fifty  miles  on  a  mile  of 
track.  It  had  been  raining  for  several 
days  and  I  suspected  that  any  minute  a 
part  of  a  hillside  would  come  down, 
maybe  on  me.  Back  and  forth  I  walked, 
fearful  almost  that  the  jar  of  my  foot 
would  bring  down  the  avalanche.  But  it 
didn't  come,  at  least  not  that  night. 
Besides  these  extra  steps  I  walk  two 
miles  a  dav  to  get  to  my  home." 

?  had  ever  been  com- 

his   superiors.   Uncle 

odestly  that  he  once 

rie  wouldn't  tell  what 

le  admitted  that  not 

was  called  in  on  the 

le  a  train  in  daylight 

off  the  track  into  the 

perintendent  thought 

had  been  the  cause 

to  know  why  Uncle 

ieen  it.    The  veteran 

iold  the  superintend- 

running  had  caused 

ent,  and  when  the  of- 

verified    the    state- 

;nt  by  a  station  agent 

le   sent   Uncle    Billy 

home  on  the  road's 

crack  train,   which 

made  a  special  stop 

at  the  way  station 

where  he  lives. 

Uncle  Billy  says 
that  when  he  is 
walking  track  his 
mind  is  constantly 
on  his  work.  He 
realize.s  that  any  re- 
laxation may  result 
in  the  death  of 
many  people,  and 
he  draws  a  sigh  of 
.w/i.  ir.i.=»  .v».b><i.     relief  when  he  goes 
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off  duty  with  the  feeling-  that  nothing 
has  happened  during  his  vigil. 

"If  I  were  a  railroad  magnate,"  he 
says,  "I  would  have  only  intelligent  men 
for  trackwalkers.  I  wouldn't  employ  an 
ignorant  foreigner,  A  trackwalker  should 
be  wideawake  and  a  good  thinker. 

"Everybody  blames  things  on  the 
trackwalker.  One  night  I  was  on  my 
beat  and  an  engineer  who  had  run  into  a 
landslide  reported  that  the  trackwalker 
had  stood  on  the  bank  and  watched  him 
go  into  the  slide.  I  called  him  a  liar,  for 
I  wasn't  near  the  place  and  hadn't  time 
to  get  there.  Not  long  afterward  the 
same  engineer  over  speeded  and  went  into 
the  river  with  his  train  and  was  killed. 
I  honestly  believe  that  if  he  had  come  out 
alive  lie  would  have  blamed  the  accident 
on  the  trackwalker. 

"During  all  my  years  of  railroading  I 
have  never  been  sick  a  day,  and  never 
took  more  than  two  pills  in  my  life.  But 
my  right  ankle  is  simply  wearing  out. 
Those  four  days  I  missed  in  twenty-six 
years  ?  Oh.  yes,  that  was  when  I  buried 
the  woman." 

Accidents  to  trackwalkers  are  frequent. 
I^st  year  two  were  killed  on  the  same 
Western  line.  Although  the  patrolmen 
on  double  tracks  are  supposed  always  to 

...^11.         ^„  tU-t  (l^gy  £2pg  Q„. 

IS     sometimes     a 
ing    the    rule    on 
mergency,  sneaks 
jehind   them   and 
s   them    into   the 
I.  On  single-track 
s    the    patrolman 
:  be  Mr.  Facing- 
i-Ways.  for  a  spe- 
cial or  a  light 
engine    of 
whose  schedule 
he     has    no 
knowledge  may 
run    into    him 
from  around  a 
curve  ahead  or 
attack  him  un- 
fairly    in     the 


10  10  tuck  to  till  old  job. 


One  of  the 
most  dangerous 
roads  for  the 
trackman  is  an 
underground 


line  in  a  great  city.  On  these  roads  scarce- 
ly a  week  passes  without  a  fatality.  In 
the  New  York  subway,  although  trains 
are  passing  every  five  minutes  and  even 
oftener  during  the  rush  hours,  there  is 
plenty  of  time  for  a  trackwalker  or 
repairer  to  dodge  in  between  the  columns 
where  he  is  perfectly  safe,  but  sometimes 
men  will  stand  as  if  staring  at  an  ap- 
proaching train,  and  in  spite  of  warning 
signals,  will  permit  themselves  to  be  run 
down. 

"There  is  a  psychological  reason  for 
this,"  said  Engineer  Lockwood,  manager 
of  maintenance  of  the  Interborough,  to 
me.  "It  is  that  blank  moment  that  comes 
to  a  man  at  times,  during  his  waking 
hours.  To  railroaders  that  blank  moment 
is  such  a  recognized  fact  that  they  do  not 
think  it  strange  or  unusual.  I  knew  a  civil 
engineer,  a  man  who  had  been  on  and 
about  railways  all  his  life,  who,  forget- 
ting where  he  was,  deliberately  stepped 
in  front  of  a  moving  train  and  was 
instantly  killed." 
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In  the  New  York  subway  trackwalkers 
work  in  ten  hour  shifts.  They  patrol 
their  dark,  draughty  beats,  lantern  in 
hand,  and  when  they  discover  any  part 
of  the  track  or  accessories  which  they 
cannot  readily  repair  they  turn  in  a  signal 
that  summons  the  roadmaster  and  his 
gang.  Nowadays  few  deaths  either  in 
subways,  on  elevated  lines  or  other  electric 
systems  are  caused  by  the  highly  charged 
third-rail,  once  considered  such  a  menace 
to  life.  This  rail  is  now  covered  and  it 
is  not  so  easy  to  step  upon  or  otherwise 
to  come  in  contact  with  it. 

The  patrolling  of  trolley  tracks,  par- 
ticularly in  bad  weather,  is  now  the  prac- 
tice on  suburban  lines  with  heavy  traffic, 
but  out  in  the  rural  districts,  where  cars 
are  run  infrequently,  the  motorman  is 
often  the  only  inspector  of  roadbed. 
Judging  by  the  increase  in  trolley  acci- 
dents this  lack  of  proper  inspection  is 
little  short  of  criminal,  and  there  should 
be  stringent  laws  requiring  the  employ- 
ment of  regular  trackwalkers  on  all  such 
lines. 

The  duties  of  trackwalkers  have  in- 
creased with  the  years  and  the  improved 
systems  of  railroading.  On  big  tines  like 
the  New  York  Central,  the  Pennsylvania 
and  the  Lackawanna  track  inspection 
has  been  reduced  to  an  exact  science. 
The  patrolman  registers  in  the  tower  at 
the  end  of  his  beat  the  hour  and  minute 
of  his  arrival,  departs  on  his  journey  and 


registers  in  the  tower  at  the  other  end. 
He  carries  a  registering  clock,  by  which 
his  trips  can  be  checked  to  the  minute. 
His  route  usually  covers  about  four 
miles,  but  is  less  than  half  this  on 
stretches  where  special  watchfulness  is 
needed.  Night  or  day  the  trackwalker 
must  see  that  every  frog,  switch  and  sig- 
nal is  in  good  order.  If  a  nearby  tree 
looks  dangerous,  he  must  report,  so  that 
it  can  be  chopped  down.  If  an  over- 
hanging rock  may  become  loose  the 
trackwalker  must  know  about  it  in  time 
to  avert  a  possible  accident.  Road  cross- 
ings must  be  examined  for  danger  to 
teams  as  well  as  to  trains.  Other  things 
that  demand  his  attention  are  out-lying 
water  stations,  overhead  wires  and  even 
the  cattle  loose  in  the  fields. 

It  is  right  that  these  veterans  of  the 
railway  service  should  be  pensioned  or 
given  free  trips  to  Europe  or  wherever 
they  may  wish  to  go.  In  the  first  place 
it  proves,  what  is  so  often  denied,  that 
there  really  is  such  a  thing  as  official  ap- 
preciation of  long  and  faithful  service, 
and  it  also  proves  how  significant  is  the 
position  of  the  trackwalker.  In  fact, 
since  I  have  been  studying  this  subject 
I  have  seriously  questioned,  when  I  have 
heard  the  name  of  this  or  that  great  man 
of  the  dollarocracy,  whether  his  business, 
though  highly  esteemed  of  men,  was  half 
as  important  as  that  of  the  obscure  and 
humble  trackwalker. 
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By 
CHARLTON  LAWRENCE  EDHOLM 


ONE  dark  night  last  Novem- 
ber a  high  power  gasoline 
launch    came    stealthily    in 
from    the    Pacific    and    en- 
tered Monterey  Bay.     The 
engine  was  muffled  so  that  her  progress 
was  almost  noiseless,  nor  was  there  the 
sound  of  a  single  voice  aboard  nor  the 
faintest  glimmer  of  light,  not  even  the 
spark   from   a   cigar   end,   and   yet   she 
carried   twenty-five   human   beings,   two 
white  men  and  twenty-three  coolies,  the 
latter    huddled    closely    and    lying   low. 
Avoiding  the  regular  landing  places  the 
launch  headed  for  a  sandy  beach  with  no 
habitation  in  sight  and  rested  silent  and 
motionless  while  a  couple  of  small  boats 
jt  ashore.    The 
it  of  these  had 
a  r  e  I  y   shoved 
her    nose    into 
the  sand  when 
a  sharp  voice 
exclaimed, 
"Hands  up, 
you  are  under  _ 
arrest !"  and 
half  a  dozen 
shadowy   fig- 
ures  sprang 

(  FSDBRU.  bvi'lC 


hiding  place  on  the  beach  and  the  star- 
light glinted  upon  their  leveled  weapons. 
The  other  boat  was  so  ciose  behind  that 
escape  was  impossible.  The  coolies  lost 
their  heads  and  began  to  shout  and 
cackle  in  their  high-keyed  voices,  but  the 
two  white  men  surrendered  silently  and 
sullenly.  They  knew  that  the  game  was 
up;  the  entire  outfit,  coolies,  smugglers 
and  launch,  was  in  the  hands  of  the  Gov- 
ernment. 

Almost  simultaneously  with  this  cap- 
ture of  yellow  contraband  by  the  immi- 
gration officials,  a  hotel  room  was  raided 
in  Los  Angeles  and  a  dashing  young 
woman  was  captured  by  the  officers.  She 
was  discovered  reading  a  novel  and 
smoking  a  cigare' " "  "" " 
while  after  tl 
of    the 


heroines  of 
melodrama. 
The  next 
morning  the 
papers  de- 
scribed her  as 
the  queen  of 
the  smugglers 
and  she  was 
booked  on  the 


Hadb  to  Reskmblb  a 
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as    having    conspired    to    land    Chinese     the  Pacific  Coast ;  a  taciturn  lot  of  young 

illegally  in  the  United  States,  men,  vigorous,  alert  and  close-mouthed. 

At  the  same  time  another  alleged  Unfortunate  indeed  is  the  latter  char- 
conspirator  was  taken  in  the  toils,  a  acteristic,  for  what  a  lot  of  rattling  good 
swarthy  Mexican,  but  one  of  the  edu- 
cated and  resourceful  type.  He  carried 
himself  like  one  used  to  command  and  it 
was  claimed  that  he  had  formerly  been 
governor  of  Lower  California. 

How  much  all  this  sounds  like  a  page 
from  a  picaresque  novel !  How  much  re- 
semblance it  bears  to  the  stage  setting  of  a 


>.  Southern  CaliforhI'I 


melodrama,  the  moonless  night,  the  de- 
serted coast,  the  silent  mysterious  vessel, 
the  swift  action  of  the  arrest  with  the 
steely  glitter  of  leveled  firearms.  But  it 
is  all  reality,  part  of  the  day's  and  night's 
work  of  the  immigration  inspectors  on 


But  it  is  not  their  business  to  volunteer 
information  for  the  benefit  of  story  writ- 
ers. Their  duty  is  to  guard  our  irregular 
coast  line  which  extends  with  easy  land- 
ing places  for  a  distance  of  about  six 
hundred  miles  between  San  Diego,  near 
the  Mexican  Coast  line  and  north  to  San 
Francisco  and  beyond.  Here  is  played 
(and  adventurous  moves  are  being  made 
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even  while  you  read  these  words)  a  man- 
size  game  of  "hide-and-seek,"  in  whicH 
gold  plays  a  part  and  Death  often  takes 
a  hand. 

The  revenue  cutter  Bear  and  the  swift 
launch  Orient  ply  up  and  down  the  coast, 
keeping  a  sharp  lookout  for  low-lying, 
smoke  colored  power  hoats,  ostensibly 
mere  fishing  craft,  but  often  smugglers  of 
yellow  contraband,  the  excluded  Chinese, 
who  are  brought  up  from  Ensenada  and 
other  Mexican  ports  to  be  shipped  ashore 
in  this  land  of  their  heart's  desire. 

Mexican  desperadoes,  smug  Chinese 
merchants,  white  men  of  many  nationali- 
ties, but  all  with  the  temperament  of 
gamblers  or  soldiers  of  fortune,  are  regu- 
larly engaged  in  this  game,  wherein  the 
chances  are  good  and  the  stakes  are  high. 
Even  negroes  and  Japanese  have  been 
known  to  try  their  hand  at  it,  but  they 
are  exceptional  cases. 

There  is  no  lack  of  capital  behind  the 
smuggling  rings,  and  ready  money  is  an 
essential  for  some  of  the  moves ;  cash  for 
equipping  the  power  boats  and  schooners ; 
property  for  those  who  must  furnish 
bond  when  suspected  Chinese  are  de- 
tained, and  gold  without  stint  for  the 
lawyers  who  undertake  their  defense. 

It  is  claimed  that  there  are  about  fifty 
smuggling  rings  operating  between  El 
Paso  and  the  Pacific  Coast  and  between 
Tia  Juana  and  San  Francisco,  and  that  no 
less  than  twenty  vessels  are  constantly 
,  engaged  in  the  traffic. 

First  the  coolies  are  landed  in  Mexico, 
a  matter  of  no  difficulty  as  they  are  not 
excluded  from  that  country.  Those  who 
are  without  means  have  no  trouble  in 
finding  employment  and  immediately  set 
about  to  save  a  couple  of  hundred  dol- 
lars for  their  passage  money  into  the 
United  States,  which,  as  a  rule,  must  be 
paid  in  advance.  When  financially  quali- 
fied they  receive  a  course  of  instruction 
in  a  school,  where  a  smattering  of  Eng- 
lish is  taught  together  with  a  few  general 
bits  of  description  to  enable  them  to  lie 
plausibly  in  case  of  capture  by  the  immi- 
gration officials.  For  instance,  they  are 
given  the  names  of  certain  streets  and 
numbers  in  San  Francisco's  Chinatown 
where  they  presumably  lived  before  the 
great  fire,  at  which  time  their  "chuck 
gees"  were  so  unfortunately  destroyed. 
These  are  the  papers  which  certify  that  a 


s'  Landing  Placks  i 


Chinaman  has  a  legal  right  to  be  in  t 
country,  and  although  it  is  possible 


supply  some  of  thi 
gees,"  formerly  own 
to  China  or  died,  y 
valuable  documents 
English  and  an  app 
Cisco  is  very  helpful 

Although  the  Me 
fere   with  them  in 
mysterious  and  seer 
any-  other  Mexican 
for  this  is  that  ther 
immigration  oiRcial. 
volunteer  who  is  d 
for  such  informatioi 
chosen   for  a  given 
town  by  twos  and  th 
some  convenient  an 
deserted  beach  or  a 
rendezvous  is  a  cei 
in  a  seaside  cliff  in 
with   favorable 
tide,    the    water 
runs     high 
enough  to  float  a 
skiff. 

Once   at    sea, 


Oldkst  Chaft 

IHH  Pacikic  Coast. 
ired  lo  ha>e  carried  more  opium  and 
Ihe  United  StRtct  Uian  sit  other 


the  Chinese  are  taking  big  chances  but 
thej-  know  that  the  little  power  boats  are 


than 
any 


the 

I  live 

the 

hich 

n  u  g  s    the 

BOB.  San  water   and    is 

aunchtsof         painted    a 

ntjiband"'  shade  of  grey 

that  is  almost 

invisible,   is 

also  a  factor  that  counts  in  their  favor. 

Sinister  tales  are  all  oat,  and  they  seem 
to  be  well  founded,  of  launches  which 
have  been  pursued  by  the  government 
vessels  and  which. were  known  to  carry  a 
score  or  so  of  coolies.  When  over- 
hauled, after  a  long  chase,  not  a  China- 
man was  aboard,  though  unmistakable 
traces  of  them  were  found.  There  was 
no  legal  evidence  in  these  cases  to  con- 
vict the  crew  of  having  thrown  their  liv- 
ing cargo  into  the  sea,  but  that  was  the 
only  solution  of  the  mystery.    The  white 
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men  were  armed  and  courageous,  the 
coolies  timid  and  weaponless,  and  more- 
over they  had  paid  their  passage  money 
in  advance.  The  smugglers  faced  long 
terms  of  imprisonment  if  they  were 
caught  with  the  evidence,  so  why  not 
destroy  the  evidence? 

In  one  case  the  report  was  made  pub- 
lic of  a  boat  load  of  Chinese  who  were 
seen  crowded  into  a  skiff  in  the  wake  of 
a  rapidly  disappearing  "fishing"  launch. 
Before  the  pursuers  could  overtake  it, 
however,  the  overweighted  row  boat  was 
swamped  and  once  more  the  evidence  was 
destroyed. 

On  another  occasion  a  small  cargo  con- 
sisting of  ten  coolies  narrowly  escaped  a 
worse  fate.  Being  in  danger  of  capture 
from  a  government  vessel,  the  captain  of 
a  small  schooner  ran  close  to  the  Coro- 
nado  Islands,  twenty  miles  off  the  coast 
of  San  Diego,  and  marooned  his  charges 
without  water  or  food.  Now  the  Coro- 
nados  are  without  water,  being  rugged 
and  uninhabited  rocks  jutting  up  from 
the  ocean,  and  the  only  food  obtainable 
is  shell  fish,  the  eggs  of  wild  birds  and 
such  game  as  could  be  caught  with  the 
naked  hands.  It  was  by  sheer  good  luck 
that  they  were  discovered  before  death 
ended  their  sufferings.  They  had  been  in 
a  famishing  condition  ten  days,  before  a 
party  of  pleasure  seekers  from  San  Diego 
happened  to  notice  a  signal  which  they 
had  hoisted,  a  tattered  piece  of  sailcloth 
on  a  stick.  It  was  too  rough  for  the 
pleasure  boat  to  attempt  a  landing,  as  the 
island  is  accessible  only  in  fine  weather, 
and  then  with  a  row  boat,  but  provisions 
and  water  were  bundled  up  in  packages 
that  would  float  and  allowed  to  drift 
ashore  to  the  abandoned  coolies,  who 
fought  for  them  with  the  ferocity  of 
despair.  The  following  day  the  ten  cast- 
aways were  taken  aboard  by  the  Orient, 
hut  as  the  Coronados  are  Mexican  terri- 
tory, the  victims  of  the  smuggler's  cruelty 
could  not  be  sent  back  to  China  by  the 
authorities.  Instead  of  that,  they  were 
returned  to  the  Mexican  port  from  which 
they  had  sailed  and  probably  by  this  time 
have  managed  to  smuggle  themselves  into 
the  United  States  by  one  of  the  numer- 
ous "blind  trails." 

Many  stories  are  told  of  long,  stern 
chases  at  sea,  and  of  attempts,  sometimes 
successful  and  sometimes  in  vain,  to  cap- 


ture the  smugglers  by  strategem.  Some 
of  the  immigration  officials  have  gone  so 
far  as  to  disguise  themselves  and  make 
use  of  a  launch  such  as  is  used  by  the 
fishermen  of  San  Pedro.  In  this  way 
they  could  keep  watch  about  the  islands 
around  the  coast  with  good  chances  of 
success,  as  many  of  the  fishermen  are 
friendly  to  the  smugglers  and  willing  to 
earn  an  occasional  hundred  or  so  by  help- 
ing them  out.  Sometimes,  too,  when  in- 
formation as  to  a  proposed  landing  is 
secured,  an  ambush  is  arranged  and 
armed  men  are  stationed  to  watch  out 
for  the  grey  painted  launch  without 
lights.  One  ambuscade  like  this  had 
doubtful  results.  The  immigration  offi- 
cials were  in  waiting  on  the  bascule 
bridge  at  the  entrance  to  Long  Beach 
Harbor  and  when,  in  the  darkness  and 
fog,  they  descried  the  smuggler's  craft 
they  fired  upon  it  after  due  warning.  In 
spite  of  the  fusillade,  the  launch  took  the 
chance  and  ran  through  the  harbor  en- 
trance and  disappeared  in  the  lagoons. 
Shortly  afterwards  it  reappeared  and 
again  sped  past  under  a  rain  of  shots. 
The  officials  said  that  no  landing  could 
have  been  made  in  that  time,  but  several 
weeks  afterwards  a  dozen  pair  of  Chi- 
nese shoes  were  found  in  the  mud  near 
the  harbor.  The  theory  is  that  the 
coolies  were  met  by  friends  who  had 
brought  them  American  footwear  to  cor- 
respond with  their  ready-made  suits  and 
cropped  hair. 

Even  when  smuggled  coolies  are 
caught  in  obscure  cellars  in  Chinatown, 
the  agents  of  the  smugglers'  ring  do  not 
necessarily  lose.  Even  if  the  coolie  has 
not  paid  his  way  in  advance,  there  is  a 
good  prospect  of  the  syndicate  making 
its  money  just  the  same.  The  method 
of  accomplishing  this  is  ingenious  enough : 
the  Chinese  laborer  gives  his  promise 
or  note  to  pay  a  certain  amount  upon 
being  landed  here,  and  by  the  Chinese 
code  of  honor  no  repudiation  of  contract 
'  is  probable.  Even  if  the  coolie  should 
be  captured,  he  is  bound  to  pay  the  two 
hundred  dollars,  or  whatever  the  amount 
may  be,  and  the  matter  is  arranged  thus : 
the  prisoner  is  given  expert  legal  serv- 
ices and  his  hearing  before  the  court 
lengthened  as  much  as  possible  and  if  he 
is  ordered  deported  an  appeal  is  taken 
on  some  technicality.     Meanwhile  he  is 
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admitted  to  bail  to  the  amount  of  a  ' 
thousand  dollars  or  so.  and  the  sum 


>L.K  IH  Easily  Lost  in  THr  Chowds  or  Chinatown.        S^Ve    his    note,     SO    that    the 

dealers  in  this  human  contra- 
band stand  to  win  either 
way. 

The  methods  of  the  guides 
who  bring  the  coolies  over 
the  "blind  trail"  are  as  in- 
genious and  unscrupulous  as 
those  of  their  seafaring 
brethren.  The  same  dark 
stories  drift  into  civilization 
of  the  bodies  of  slaughtered 
Chinese  found  in  lonely 
mountain  passes,  who  were 
thus  disposed  of  when  the 
TiTEB  OF  ovKRLAND  Snuoclers.  danger    of    pursuit    became 

imminent. 

Mexicans  are  usually 
chosen  as  guides,  as  there  are 
many  to  select  from  who 
have  been  born  and  bred 
among  the  southwestern 
ranges  and  who  know  every 
pass  and  canyon.  The  small 
bands  of  Chinese  are  attired 
as  much  as  possible  after  the 
fashion  of  Mexican  laborers, 
and  the  big  straw  sombreros 
that  come  well  down  over 
their  faces  would  cause  them 
lAK-A  HissiosinCamformaWhbrb  an  Aotx> Filled  to  gO  UnsuspCCted  by  the 
LI- AND  Tk^lowContra^b^"  Was  Waylaid  ^.^g^^,    passerby.       Not    that 


known  trails  and  ^  ^  kevenui 
being  especially  "ifORmA  Co 
careful  to  leave  no 
tracks.  When  they 
are  forced  to  leave 
the  hard  ground  to 
cross  a  dusty  road 
the  precaution  is 
taken  oi  laying  a 
blanket  on  the 
ground  over  which 
they  have  passed. 
This  is  quickly 
raised  at  the  four 

corners,  and  as  it     i^wk"  launch,  on™/,  Ui 
is    flipped    up    the 
dust  rises  and  set- 
tles    again     com- 
pletely  obliterating 
the  tracks.     Some- 
times  these   bands 
are  led  into  colonies 
of    their    fellow 
countrymen,  which 
may    be    a    ranch 
where  a  large  num- 
ber  of   coolies   are      u.  s,  Kevenue  Cuttbh  i 
employed    or    per-        supprkssisg  the  "Vrlu 
haps   a   Chinese 

quarter  of  one  of  the  smaller  towns.  The 
efforts  of  the  smugglers  are  directed  to 
getting  their  charges  safely  into  the 
Chinatown  of  one  of  the  larger  cities 
and  there  are  several  ingenious  methods 
of  sending  them  speedily  out  of  the  thinly 
settled  districts  and  into  the  cities. 

They  have  gone  so  far  as  to  utilize  the 
automobile  for  this  purpose  and  only  a 
short  time  ago  a  big  touring  car  was 
stopped  by  the  immigration  officials  with 
a  tonneau   full   of  contraband   Chinese. 


a  stop.  Very 
shrewdly  the  offi- 
cers had  stationed 
themselves  in  a 
narrow  pass  with  a 
steep  grade  so  that 
no  escape  was  pos- 
sible. 

Another  recent 
case  in  which  the 
automobile  was 
used  for  coolie 
smuggling  was  that 
of  a  well-known 
in  TOR  Chasing  Smugglers,  g^jj  DiegO  business 
man  who  was 
tempted  by  the 
large  profits  to  risk 
his  reputation  and 
his  liberty,  break- 
ing into  the  game 
as  an  outsider ;  just 
as  the  casual  visitor 
to  Monte  Carlo  is 
sometimes  o  v  e  r- 
come  by  the  sight 
:Ctiihek.  Which  asjuets  m  of  the  apparently 
*■  Conthaband"  traitic.  easy  mottcy  and 
takes  a  chance  on 
the  impulse  of  the  moment. 

This  man  ran  down  to  Tia  Juana  in  his 
forty-horse-power  car  and  picked  up  a 
Mexican,  a  cooHe  and  about  four  thou- 
sand dollars  worth  of  opium,  the  contra- 
band, human  and  otherwise  being  de- 
posited on  the  floor  of  the  tonneau  and 
covered  with  rugs.  The  return  trip  to 
San  Diego  was  made  in  safety,  but  the 
contract  called  for  delivery  in  the  Los 
Angeles  Chinatown,  and  by  the  time  the 
automobile  had  left  the  southern  city  on 
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the  Los  Angeles  road  the  immigration 
officials  had  been  "tipped  off"  by  one  of 
the  many  observant  spies.    It  was  too  late 
to  set  out  in  pursuit  from  San  Diego  but 
a  telephone  message  was  despatched  to 
Elsinore,  about  half  way  between  the  two 
cities,   and   the   officers   stationed   there 
were  instructed  to  intercept  the  automo- 
bile.    It  was  known  that  the  amateur 
smuggler  was  not  coming  through  that 
little  town  but  was  taking  the  coast  road, 
so  a  couple  of  inspectors  mounted  their 
motorcycles  and  made  a  midnight  ride 
across  rugged  country  to  the  old  Spanish 
mission  of  San  Juan  Capistrano.     Here 
they  waited  in  ambush  in  the  shadows  of 
the  ruined  adobe  structure  and  presently 
the  silence  of  the  night  was  broken  by 
the  distant  roar  of  an  exhaust.    The  auto- 
mobile was  tearing  along  at  full  speed 
with  the  muffler  cut  out,  trying  at  all 
hazards  to  make  Los  Angeles  before  day- 
light.    The  motorcycle  men  seized  their 
guns  and  took  up  a  position  where  they 
could   command   the   road   and    as   the 
searchlights  of  the  automobile  came  in 
sight  they  shouted  for  it  to  halt.     The 
driver  of  the  car  probably  thought  that 
he  was  being  intercepted  by  "speed  cops" 
and  decided  that  the  quickest  way  out  of 
the  difficulty  was  to  stop  and  give  his 
number  which  would  result  in  nothing 
more  serious  than  a  fine  of  ten  dollars  or 
so  for  breaking  the  speed  laws.    But  the 
Mexican  had  probably  ah  inkling  of  the 
truth  for  as  the  car  stopped  he  drew  a 
revolver  and  shouted  to  his  companion 
to  go  ahead.     It  was  too  late,  however. 
At  the  flash  of  his  weapon  the  officers 
sprang   into   the   car,   overpowered   the 
Mexican  and  dragged  him  from  the  ma- 
chine,  disarming   him   in   the   struggle. 
The  white  man  made  no  resistance ;  real- 
izing that  he  had  lost  out  in  the  desperate 
game  he  allowed  the  officers  to  throw 
back  the  rugs  disclosing  the  crouching 
coolie  and  the  tins  of  opium. 

The  ingenuity  of  the  smugglers  is 
shown  by  a  system  of  introducing  their 
charges  into  sealed  freight  cars  without 
breaking  the  seal:  the  method  is  to  use 
a  cold  chisel  on  certain  bolts  which  hold 
the  sliding  door  to  the  car.  When  these 
bolts  are  removed  it  is  possible  to  pry 
open  that  end  of  the  door  farthest  from 
the  seal  just  about  wide  enough  to  admit 
a  man  with  some  squeezing.     With  the 


human  cargo  safely  aboard,  the  door  is 
slipped  back  into  place  and  fresh  bolts 
are  inserted  in  the  holes  left  by  the  orig- 
inal ones  and  the  nuts  are  screwed  to 
them  by  one  of  the  Chinese  inside.  The 
car  can  then  stand  inspection  by  train 
men  or  suspicious  immigration  officials; 
the  seal  is  undisturbed  and  all  is  appar- 
ently as  it  was.  The  train  is  made  up, 
the  cars  pull  into  San  Francisco  or  Los 
Angeles  and  by  unscrewing  the  bolts 
from  within  the  Chinese  can  escape. 

Some  odd  cases  recently  came  to 
light  which  indicated  the  connivance  of 
negro  porters  and  waiters  in  secreting 
Chinese  on  the  passenger  trains.  Fright- 
ened coolies  have  been  found  cowering  in 
linen  closets,  coolers  and  in  the  lavatory 
of  an  empty  car.  In  fact  they  were  so 
securely  hidden  in  the  latter  instance  that 
they  would  have  been  safely  landed  at 
their  destination  but  for  their  curiosity 
regarding  a  certain  mysterious  push 
button.  They  kept  pressing  the  but- 
ton and  in  their  deluded  ignorance 
were  rejoiced  exceedingly  at  the  faint 
tinkle  that  responded.  At  the  outer'  end 
of  the  car,  though,  the  faint  tinkle  was  an 
imperious  and  persistent  ringing  and  the 
conductor,  who  happened  to  pass  through, 
sought  for  a  reason.  The  porter's  ex- 
planation was  far  from  satisfactory  but 
the  sight  which  met  the  conductor's  eyes 
when  he  opened  the  door  was  sufficiently 
enlightening;  three  yellow,  grinning, 
"heathen  Chinee"  playing  tricks  with  the 
electric  bell.  As  there  is  a  liberal  reward, 
$350.00,  for  information  that  leads  to  the 
capture  of  yellow  contraband,  the  worthy 
conductor  felt  that  he  had  not  investi- 
gated in  vain. 

As  to  the  number  of  coolies  arrested 
and  deported,  the  Commissioner  General 
of  Immigration  furnished  the  following 
figures  to  the  author:  Total  arrests  for 
fiscal  year  ending  June  30th,  1910,  977. 
Deportations,  825.  For  the  following 
year  ending  June  30th,  1911,  arrests  669, 
deportations,  522.  These  figures  are  for 
the  entire  United  States. 

For  southern  California,  the  section  of 
the  country  treated  in  the  article,  they  are 
large  in  proportion:  for  1911,  arrests, 
172;  deportations,  135.  For  Arizona  for 
1911,  arrests,  85;  deportations,  74. 
Western  Texas  for  1911,  arrests,  157; 
deportations,  168. 


ter  to  reproduce  the  cabin,  fl^^„  ehorv 
but  what  he  desired  was  a  ''T"HEci'B^'"r 
log  mansion,  of  the  same 
construction,  and  its  setting  was  to  be 
deep  in  the  woods,  where  the  under- 
brush was  thick,  and  everything  that 
wished  to  grow  would  be  left  unmolested. 
Amongst  the  oaks  and  elms  of  Hubbard 


*LLBRiGHT,  THE  Hcsota,  Bttd  SH  old  "nofth- 
I3T  Who  Built  woodsman"  was  found  in 
Chicago  to  direct  the  hauHng 
and  handling  of  the  six  carloads  from 
the  freight  depot  to  the  building  site.  The 
builders  and  carpenters  had  to  be  men 
who  understood  construction  with  large 
logs,  so  "break  water"  men  were  hired. 
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whose  work  had  been  with  pile  driving,     and  various  touches  added  here  and  there 
and  who  knew  how  to  handle  and  spike     to  accord  with  the  artist's  ideas  of  what 


the  timbers. 

All  the  woodwork  inside  and  the  floors 
and  doors  are  built  of  solid  oak,  the  doors 
being  of  craftsman  style,  stained  to  match 
the  gray  brown  of  the  logs. 

There  are  two  stories  on  one  side  of 
tiie  house,  on  the  other  the  owner's  studio 


the  interior  of  a  l<^  house  should  be, 
just  as  the  exterior  is  so  perfectly  a 
typification  of  the  real  log  cabin. 

At  present  willow  furniture  is  used 
throughout,  as  it  is  light,  easily  carried 
about  and  cared  for,  and  harmonizes  well 
with  the  woodwork  and  walls. 


A  GUMPSE  OF  TWO  OF  THE  LIVING  ROOMS. 


runs  up  the  entire  height  of  the  second 
story,  and  a  full  cement  basement  is 
underneath.  The  house  measures  forty- 
eight  by  eighty-four  feet.  One-half  of 
the  floor  space  is  taken  up  in  the  living 
rooms  for  the  painter,  his  wife  and  three 
boys.  These  comprise  dining-room, 
library,  kitchen,  bed-chambers  and  serv- 
ants' quarters.  The  studio  and  large 
living  room  or  reception  hall  form  the 
other  half. 

Many  of  the  rooms  have  not  yet  been 
finished,  and  the  owner  expects  it  to  be 
ten  years  yet  before  the  house  is  complete 
to  his  satisfaction. 

He  did  not  want  a  "ready-made"  home, 
but  one  that  would  grow  with  the  family 
life,  and  be  a  part  of  that  life  and  an 
expression  of  it.  Little  by  little  furniture 
is  being  built  exactly  in  harmony  with 
the  spacious  cliambers  and  high  ceilings, 


In  the  studio  is  a  huge  fireplace,  like 
autumn  leaves  in  its  soft,  rich  coloring. 
This  is  built  of  ordinary  clinker  brick 
which  the  owner  procured  from  an  old 
brickyard. 

The  big  living  room  is  fashioned  in 
the  same  style  as  the  studio,  with  log 
walls.  The  spaces  between  the  logs  are 
filled  with  split  cordwood ;  after  this 
chinking  the  interstices  are  calked  with 
oakum.  Inside  and  out  this  has  been 
covered  with  concrete  plaster  mixture. 
All  the  other  rooms  except  these  two  are 
to  be  lathed  and  plastered  inside. 

There  is  another  fireplace  here,  of  the 
same  material,  around  which  winds  the 
low  broad  stairway  of  solid  blocks  of  oak, 
which  the  owner  had  hewn  in  Indiana 
expressly  for  this  purpose.  Wax  candles 
lend  their  soft  radiance  to  the  living 
room  and  studio.    Here  one  could  almost 
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imagine  himself  standing  in  the  room  of  may   draw    fresh   inspiration    from   the 

an  old  feudal  castle  of  long  ago.  breezes  blowing  softly  through  the  tree 

There  are  many  windows  throughout  branches  around  him ;  from  the  songs  of 

the  house,  so  that  sunlight  and  fresh  air  the  birds  which  do  not  fear  his  presence ; 

may  find  a  welcome.    The  dwelling  could  from  the  fleecy  clouds  passing  overhead 

not  be  the  complete,  modem  home  of  and  the  soft  grassy  carpet  ijeneath  his 

today  as  it  is,  without  its  several  porches ;  feet. 

the  large  living-porch  of  cement  in  the  And  we  can  see  how  such  a  man  with 

front  of  the  house,  and  on  the  other  side,  his  love  for  nature  and  all  out-of-doors 


the  glass  porch 
which  will  be  a  true 
sun  room  in  the 
winter  time,  while 
above  this  is  the 
long,  wide  sleeping 
porch. 

The  eaves  which 
extend  four  feet  all 
around  are  simply 
the  extending  ends 
of  the  roof  logs. 
Over  the  latter  was 
placed  building 
paper,  next  the 
matched  lumber, 
then  the  paper,  and 
finally  the  cover- 
ing of  shingles. 

The  shingles  are 
a  point  of  special 
i  n  t  e  r  e  st,  being 
handmade  of  oak. 
They  are  thirty 
inches  long,  about 
six  inches  wide, 
laid  twenty-four  inches  to  the  weather. 

The  artist  does  much  of  his  work  out 
of  doors  in  the  woods  close  by,  where  he 


would  choose  a  log 
house  with  its 
memories  of  the 
forests  and  men 
with  axes  felling 
giant  trees ;  of  the 
hardy  pioneers  who 
feared  nothing  but 
their  God ;  to  rep- 
resent his  home 
also. 

Log  houses  in 
the  backwoods  have 
been  built  ever 
since  the  times  of 
our  forefathers,  but 
it  remained  for  an 
artist^ — -a  dreamer 
— tojncorporate  the 
log  cabin  into  a  log 
mansion,  with  all 
the  modern  con- 
veniences and  im- 
provements of  to- 
day— a  most  artis- 
tic blending  of  the 
happiest  features  of  the  present  and  the 
past.  This  home  represents  the  artist's 
individuality. 


When  the  Sea  Reclaims 


AFTER  FOURTEEN  YEARS  BENEATH  THE  WAVES. 
It  Is  ihowD  Ivini  wilhin  Ihe  sltel  walled  coHeidim,     The  hull  of  the  wrwk  is  incnisled  witb  batnaclei  u 


Its  Dead    b^^JTEifoii^ 


A  NY  naval  constructor  who  has 
/%       designed  a  big  battleship  will 

^JL  tell  you  that  the  tensest  mo- 
A"^%  ment  of  his  life  was  the  inter- 
A.  m.val  between  the  smashing  of 
the  bottle  of  champagne  on  her  bow  as 
she  started  her  slide  down  the  launching- 
ways  and  the  splash  as  she  hit  the  water. 
Reverse  the  operation  and  take  a  sunken 
ship  out  of  the  sea  and  you  have  the 
nerve-racking  ordeal  which  the  United 
States  Army  engineers  went  through 
while  the  pumps  were  removing  the  water 
from  the  huge  cofferdam  or  fenced  en- 
closure which  they  had  built  around  the 
wreck  of  the  battleship  Maine  in  Havana 
Harbor,  to  expose  the  shattered  hulk  and 
permit  of  an  examination  into  the  causes 
of  her  destruction  on  Feb.  15,  1898. 

But  the  men  whom  General  Bixby  had 
delegated  to  raise  the  Maine,  Colonel 
William  M.  Black,  Lieutenant-Colonel 
Mason  M.  Patrick  and  Major  Harley  B. 
Ferguson,  had  done  their  work  well  and 
when  the  last  drop  of  water  had  been 
removed  and  the  remains  of  the  vessel 
were  laid  bare  the  massive  wall  around 
the  wreckage  stood  staunch  and  water- 
tight, and  a  board  of  naval  and  military 
experts  descended  into  the  huge  hole  in 
the  sea,  probed  for  days  into  the  very 
vitals  of  the  ship,  and  reported  that  the 
Maine  had  been  blown  up  from  the  out- 
side, thereby  confirming  the  findings  of 
the  Sampson  board  of  inquiry  of  1898 
and  setting  aside  for  all  time  any  doubt 
regarding  the  cause  of  the  disaster. 

The  dismembering  of  the  hulk  was 
then  started  and  the  after-portion  of  the 
ship,  little  damaged,  was  floated,  towed 
out  to  sea  and  sunk  in  deep  water  amid 
the  customary  naval  ceremonies  for  a 
deep  sea  burial.  The  scuttling  of  the 
battleship  formed  the  closing  chapter  in 
the  history  of  what  was  probably  the 
most  extraordinary  piece  of  marine 
salvage  ever  attempted. 

The  raising  of  the  Maine  will  always 


be  ranked  among  the  peculiarly  difiicult 
problems  which  engineers  have  solved. 
The  cost  was  about  $900,000. 

Mr.  John  F.  O'Rourke,  a  New  York 
contractor,  some  time  ago  laid  before  the 
engineer  officers  a  scheme  for  lifting  the 
ship  bodily  from  the  harbor  bottom.  He 
proposed  to  sink  along  either  side  of  the 
ship  a  row  of  pneumatic  caissons  and 
from  holes  in  their  bottoms  pass  heavy 
steel  cables  underneath  the  keel  of  the 
vessel  at  four-foot  intervals.  Then  when 
he  had  the  shattered  vessel  resting  upon 
his  net-work  of  cables  he  intended  to  lift 
her  to  the  surface  as  one  might  bring  up  a 
crab  in  a  scoop-net.  This  scheme,  in- 
genious as  it  was,  did  not  meet  with  the 
approval  of  the  Maine  board,  for  it  was 
feared  that  any  attempt  to  actually  raise 
the  ship  would  derange  or  break  off  por- 
tions of  the  wreckage,  thereby  rendering 
impossible  an  accurate  determination  of 
the  causes  of  the  explosion. 

The  army  officers  decided  upon  the 
cofferdam  method.  Work  was  started 
in  1910,  but  the  building  of  the  great 
dam  around  the  ship  was  no  easy  task 
for  the  water  was  about  thirty-five  feet 
deep  and  the  bottom  insecure.  The 
structure  had  to  be  made  strong  enough 
to  withstand  the  tremendous  pressure  of 
the  water  from  the  outside  without  start- 
ing leaks  which  would  flood  the  enclosure 
after  it  had  been  pumped  dry. 

The  scheme  consisted  in  sinking  around 
the  ship  twenty  huge  hollow  steel  cylin- 
ders, each  tangent  to  the  next  one,  form- 
ing an  elliptical  ring  or  wall  with  the 
Maine  at  its  center.  These  cylinders, 
each  fifty  feet  in  diameter,  were  filled  up 
solid  with  clay  to  make  them  stable  and 
impervious.  Each  big  tube  was  as  tall 
as  a  six-story  house  and  was  made  up  of 
several  hundred  steel  slats  or  sheet  piling, 
which  dovetail  into  each  other  by  means 
of  a  special  interlocking  joint  which  can- 
not be  broken  without  actually  tearing 
the  steel  plates  apart.    Then  a  stone  re- 
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vetment  was  placed  at  the  base  of  the 
cyHnders  to  strengthen  the  footings  and 
everything  was  ready  for  the  pumping 
to  start. 

It  was  an  anxious  moment  for  the 
engineers.  Inch  by  inch  the  water  level 
was  lowered.  Every  gallon  removed 
from  within  the  cofferdam  brought  just 
so  much  pressure  to  bear  on  the  outside. 
When  the  enclosure  was  about  half  empty 
the  top  of  the  big  bulwark  around  the 
ship,  as  the  engineers   had  anticipated, 

began  to  lean  inw — ■"  — 

slightly.      There 
cause   for  alarm, 
ever,    for    the   cyl; 
ders     were     simpl; 
adjusting    them- 
selves   to    with- 
stand their  enor- 
mous  burden     i 
like  the  guards      A 
and  tackles  on      N 
a    foot-ball      [I 
team   bracing      H 
themselves   to     \ 
resist  the  backs 
as   they  come 
crashing    through 
the  line.  The  pump- 
ing   continued     ur 
the  cofferdam  was 
watered  and  subje 

its    maximum     str 

stood  firm  and  the  Maine 
lay  exposed  after  a  sub- 
mergence of  nearly   four- 


teen years  in  the  muddy  waters  of  Ha- 
vana harbor. 

The  hordes  of  workmen  sent  down 
into  the  pit  to  remove  the  loose  portions 
of  the  wreckage  and  recover  the  remains 
of  the  seamen  who  liad  gone  down  with 
their  ship  found  some  of  the  huge  pieces 
of  armor  plate  were  too  heavy  to  be 
lifted,  even  with  large  derricks,  and  had 
to  be  cut  up  into  manageable  sizes  with 
the  oxy-acetylene  torch.  This  little  in- 
strument shoots  forth  a  flame  of  intense 

u„.    £QQo  degrees  Fahr- 

and    eats    its    way 

igh     steel     like     a 

lite  hot  bar  through 

cake  of  ice.    The 

stem  of  the  ship, 

as  has  been 

stated,    was 

found  to  be  not 

i     badly  damaged 
by   the    explo- 
sion, so  that  a 
w  a  tertight 
bulkhead  or 
wall    was    built 
amidships  to  al- 
low this  section  to 
te    floated.     Gates 
the  cofferdam  were 
opened  to  flood  the 
e    and    the    after- 

, of  the  Maine  was 

picked  up  by  the  rising 
water  and  lifted  to  the  level 
of  the  harbor. 
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THE    MISUNDERSTOOD    GOAT 

By 


T.    C,    O'DONNELL 


SCIENTIFIC  methods  of  breed- 
ing have  changed  the  goat. 
Today  he  would  disown  his  im- 
mediate ancestors.  A  well-kept 
herd  of  goats  are  about  as  much 
like  their  forefathers  as  a  Chautauqua 
audience  simjilates  those  sullen,  low- 
browed creatures  who  ages  ago  gathered 
at  Stonehenge  for  pagan  worship.  Amer- 
ican goats  have  not  all  been  regenerated ; 
there  are  thousands  of  herds  that  remain 
as  undesirable  from  the  standpoint  of 
milk  production  and  as  malodorous  as 


ever.  But  a  beginning'  has  been  made, 
and  dozens  of  herds  throughout  the  land 
testify  to  the  benefits  to  be  derived  from 
judicious  inter-breeding  and  from  keep- 
ing strains  and  breeds  pure. 

Goat's  milk  is  superior  by  several 
points  to  cow's  milk.  In  the  first  place, 
the  goat  is  singularly  immune  to  tuber- 
culosis. This  immunity  is  by  no  means 
absolute ;  exposure  and  poor  housing  con- 
ditions, for  instance,  are  capable  of  pro- 
ducing disease,  but  if  the  individuals  of 
a  herd  are  otherwise  vigorous  and  healthy 
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it  is  improbable  that  tuberculosis 

is  present.  Again,  goat's  milk  is 
of  particular  value  in  the  sick 
room  and  in  the  feeding  of  in- 
fants. It  does  not  contain  less 
casein  than  cow's  milk,  but  the 
curds  which  form  in  the  stomach 
are  smaller  and  softer  than  those 
of  cow's  milk,  and  consequently 
are  more  easily  digested.  Of 
fat  it  contains  even  more  than  | 
does  cow's  milk,  but  the  fat 
globules  are  likewise  smaller, 
thus  facilitating  fat  digestion  and 
assimilation — so  small,  indeed, 
are  the  fat  globules  of  goat's 
milk  that  cream  does  not  rise  to 
an  appreciable  extent,  the  fat 
particles  remaining  suspended  in 
the  milk. 

The  qualities  which  recom- 
mend the  use  of  goat's  milk  for 
the  infant  also  indicate  its  use  in 
the  sick  room,  where  every  par- 
ticle of  the  patient's  strength  that 
can  be  spared  from  food  diges- 
tion is  needed  to  aid  recovery. 
Expert  breeders  say,  indeed, 
that  the  growing  popularity  of 
the  thoroughbred  goat  is  due  to 
a  great  extent  to  the  influence  of 
physicians,  who  after  observing 


A  RSMARKAgLB  CONTSAST. 

At  rlKbl.  ID  American  kid  of  lii  mantbs:  at  Mt.  m 


Saaneh  Doe  or  Two  Yeabs.  w 


H  PouH  Months'  Old  Km. 


region  supplied  with  jnilk  by  goats  found 
a  fly  in  the  ointment  of  their  happiness. 
Owing  to  a  "spleen"  against  goat  s  milk 


they  used  milklcss  coffee  and  milkless  tea 
and — think  of  it  !-r-milkless  breakfast 
cereals  for  several  days,  until  one  morn- 
ing the  bride  had  the  temerity  to  try  the 
"weest"  taste.  As  she  did  not  drop  dead 
her  husband  followed  suit,  and  comparing 
notes  they  came  to  the  conclusion  that  it 
was  almost  tasteless,  except  for  a  rather 
sweeter  and  more  delicate  flavor  than 
cow's  milk.  So  pleasing,  indeed,  is  the 
flavor  of  goat's  milk  that  people  quite 
accustomed  to  it  spurn  cow's  milk. 

Only  within  the  last  score  of  years 
have  we  in  this  country  begun  to  perceive 
that  in  the  milch  goat  we  have  an  industry 
capable,  if  fostered  and  developed,  of 
figuring  mightily  in  the  economics  of  our 


nation.  The  following  table  shows  the 
number  of  goats  in  the  year  1908  in  a 
few  of  the  leading  countries  of  the  world. 
Bearing  in  mind  that  we  have  an  im- 
mensely greater  population  than  any  of 
the  states  named,  particularly  Switzer- 
land, with  its  3,315,443  inhabitants,  one 
sees  how  slow  we  really  are  to  grasp  our 
opportunities : 

Country  Number  of  Goats 

Germany    3,533,970 

Greece    3,339.409 

Italy    2714,513 

Spain    , . .  .2,807,963 

Switzerland    362,117 

Cape  Colony 8,699,414 

Argentina    3.24Sfl86 

Mexico   4,206/)l  1 

United    States 1,8TO,599 
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The  improvement  of 
American  herds  has 
ihus  far  been  con- 
fined    chiefly      i 
to    the    impor-      I 
tation    of    pure      I 
Swiss  stock.   Now,     I 
sixteen   distijict     I 
breeds  of  milch    \ 
goats  have  been  enu- 
merated   in    Switzer- 
land,   of    which    threi 
have  found  favor  in  i 
eyes  of  the  American  g 
herd.   These  are  the  Saa 
the   Tt^genburgs,   and   the      -king  cook. 
Swartzenburg  -  Guggisberg-        OldToggr[ 

The     Saanen,    a    beautiful    creature, 
snowy   white,    is   the   largest   of   Swiss 
goats,  withal,  a  notable  milker,  centuries 
of  careful  selection  for  milking  qualities 
having  produced   an  animal  that   gives 
from  four  to  six  quarts 
daily.    Individuals  have     ^ 
been  known  to  yield  seven 
and  a  half  quarts. 

Vying  with  the  Saanen 
for  popularity  among 
breeders  and  goat 
dairymen  is  the  Toggen- 
bui^.  This  goat  has  been 
called  "the  aristocrat  of 
the  milch  goat  family," 
and  with  its  fawn-colored 
coet,  usually  short  and 
sleek,  and  marked  by  two 
strips  of  white,  one  on 
either  side  of  the  face,  and 
white  legs  below  the 
knees,  most  people  would 
be  willing  to  concede  the  ^  Three  Yba-< 
distinction.  bi 

The  Guggisberger  —  or 
Swartzenburg-Guggisberger  —  does  not  plenty  of  the  right  kind  of  land,  for 
possess  the  engaging  appearance  of  the  goats  thrive  best  on  a  porous  soil,  be  it 
two  breeds  already  named,  but  is  an  ex-  sandy  or  gravelly,  preferably  in  a  dry 
cellent  milker,  and  possessing  a  hardy  climate.  They  have  an  aversion,  on  the 
nature  it  is  often  used  in  crossing  with  other  hand,  to  low,  swampy  land ;  goats 
the  Saanen  to  produce  the  combined  which  have  become  thin  and  lifeless  on 
qualities  of  milk  and  exceptional  vigor,  such  soil  will  quickly  regain  their  health 
Like  the  Saanen  and  the  Ti^genburg,     and  activity  when  transferred  to  higher. 


developing  a  superior 
breed  of  milch  goats. 
In     Switzerland     a 
flock    of    goats    is 
sent,  on  the  arrival 
i_       of  spring,  up  the 
i      mountain  sides, 
I     going    higher    and 
'     higher  as  the  snow- 
line recedes,  halting 
only  when  it  becomes 
itationary.     The   goats 
nain  out  during  the  en- 
summer,   finding  pro- 
>n    from    inclement 
A  Two  Vkah      weather  in  shelters  built  for 
'lOO."  ^  *"'"""        the   purpose,   and   browsing 
on  such  vegetation  as  may  be 
at  hand.    They  are  tended  by  one  or  more 
goatherds,  who  live  in  shacks  stationed 
at  convenient  intervals. 

At   the   approach  of  winter   with   its 
deep  snows  the  flocks  return  to  the  val- 
leys, where  they  are  housed  for  the  win- 
e  seeing  the  outside  of  their 
ter  feed  consists  of  a  mere 
y  a  day,  with  a  few  oats  or 
mixed  grain. 

Now  American  breed- 
ers insist  that  if  goats 
kept  under  these  condi- 
tions really  pay  their  own- 
ers, they  will  be  of  untold 
value  in  our  own  country, 
where  the  winters  are  not 
so  rigorous  nor  so  long  as 
among  the  Alps;  where  a 
greater  variety  of  food 
can  be  obtained  in  ampler 
^quantities;  and  where 
vastly  better  markets  are 
at  their  command — poten- 
tial markets,  at  least. 
Then,     too, 


the  Guggisberger  is  a  hornless  goat, 
though  a  homed  specimen  is  occasionally 
found. 

America  presents  climatic  and  soil  con- 
ditions that  are  peculiarly  favorable  to 


well  drained  land.  Thoughtful  breeders, 
in  fact,  say  that  conditions  here  in 
America  favor  the  development  of  a 
breed  of  goats  that  will  excel  in  every 
respect  any  of  the  Swiss  breeds. 


MOUNTAIN    PEAKS    CRASH    TO    EARTH 

By 
GUY    ELLIOTT    MITCHELL 


THE  Lizard's  Head,  about 
twenty  miles  southwest  of 
Telluride,  Colorado,  rises 
nearly  fourteen  thousand  feet 
above  sea  level.  In  the  middle 
of  the  winter,  the  topmost  pinnacle, 
towering  to  a  height   of  one  thousand 


feet,  lost  its  balance  and  came  crashing 
down  the  mountain  side,  a  matter  of 
tens  of  millions  of  tons  of  rock.  For- 
tunate it  is  that  no  mining  town  stood  in 
the  pathway  of  this  rock  avalanche,  else 
the  country  would  have  been  horrified 
with  news  of  a  disaster  such  as  the  tragic 


MOUNTAIN  PEAKS  CRASH  TO  EARTH 


Elm  landslide  of  the  Swiss  Alps 
or  the  rockslide  of  a  few  years 
ago  which  wiped  out  a  goodly 
portion  of  the  town  of  Frank, 
Alberta. 

In  years  past  extensive  areas 
in  the  vicinity  of  the  Lizard's 
Head  have  been  subject  to  mon- 
strous rock  and  land  slides,  in 
some  instances  the  entire  faces  of 
large  mountains  having  been  de- 
molished. The  last  landslide  oc- 
curring in  the  San  Juan  Moun- 
tains was  also  fortunately  in  an 
uninhabited  area.  It  occurred  in 
1886  in  the  Cimarron  Creek 
Valley,  covering  about  three 
square  miles  and  every  living 
creature  in  the  area  must  unques- 
tionably have  been  killed  out- 
right. The  scene  of  the  slide 
was  visited  within  a  few  days  by 
Whitman  Cross,  a  geologist  of 
the  United  States  Geological 
Survey  accompanied  by  a  photog- 
rapher. The  area  had  been  well 
timbered  but  the  trees  were  all 
overturned,  broken  down,  or 
standing  at  various  angles,  pre- 
senting a  weird  picture.  Bare 
slopes  were  exposed  and  fissures 
left  gaping.  Yet  this  slide,  ac- 
cording to  Doctor  Cross  was 
largely  surfical,  a  soil  slip  rather 
than  a  rock  or  landslide,  and 
possibly  not  to  be  compared  with 
the  rockslide  at  Lizard's  Head. 

It  is  the  younger  mountain 
systems,  geologically  speaking, 
which  are  most  subject  to  these 
rock  avalanches.  The  Himalayas, 
which  are  comparatively  recent 
examples  of  mountain  building, 
have  constant  slides  which  would 
constitute  great  catastrophes 
were  their  slopes  and  valleys 
populated.  Sir  William  Conway 
describes  an  instance  of  rock 
tumbling  which  caused  the  for- 
mation of  Gohna  Lake  in  the 
central  Himalayas  where  the 
spur  of  a  large  mountain  mass 
pitched  bodily  into  the  valley 
below.  The  front  of  the  moun- 
tain had  been  undermined  by 
springs  and  in  the  twinkling  of 
an  eye  a  large  part  of  the  moun- 


"ROCK  STBHAM," 


THIS  ROCK  STREAM  FLOWED  DOWN  THE  MOUNTAINSIDE  LIKE  THICK  LAVA. 
THKEE-QUARTERS  OF  A  MILE  LONG. 

San  Juan  Moualiios.  Coloiado, 


KNGINEEK  MOUNTAIN  WHFCH  HAS  BEEN  SCALPED  BY  ROCK   AVALANCHES. 


tain  slid  down  and  shot  across  the  valley, 
damming  its  river  with  a  lofty  wall. 
Masses  of  rock  were  hurled  a  mile  away. 
It  is  estimated  that  this  slide  carried  with 
it  eight  hundred  million  tons  of  rock  and 
debris.  Plenty  of  Himalaya  rockslides 
quite  as  extensive  as  this,  have  been  re- 
corded in  the  last  half  century,  while 
among  the  remote  and  uninhabited  re- 
gions of  the  great  ranges  rockslides  are 
of  constant  occurrence. 

The  formations  of  the  Colorado  land- 
slide-area point  to  many  such  slides  as 
these  in  times  past.  Fortunately  this 
wholesale  catastrophe  era  is  ended  for 
the  mountains  of  this  country,  though  the 
recent  destruction  of  Lizard's  Head  and 
the  Cimarron  slide  show  that  all  danger 
is  not  past,  while  slides  in  the  Alps  and 


in  Alberta  indicate  man's  mining  oper- 
ations may  precipitate  such  disasters. 

The  landslide  areas  of  Colorado  show 
that  in  the  earlier  days,  recent  geolog- 
ically, but  probably  scores  of  centuries 
before  the  coming  of  man,  there  must 
have  been  terrific  times  among  our  moun- 
tains. To  the  geologist  the  evidence  is 
plain  that  there  have  been  thousands  of 
slides,  and  some  of  them  of  enormous 
magnitude.  Possibly  the  great  sabre- 
toothed  tiger  which  ranged  the  valleys 
below,  and  the  giant  dinosaur  upon 
which  he  preyed,  along  with  other  pre- 
historic animals  heard  the  terrifying  roar 
of  the  descending  rock  masses ;  but  if  so, 
man  knows  it  not,  for  the  exact  age  of 
the  older  and  greater  disturbances  can 
be  only  guessed. 


CARP— THE    FOOD     OF    THOUSANDS 

By 


JOSEPH    E.    HENNESSY 


RECENTLY  the  Minnesota 
Slate  Board  of  Game  and  Fish 
commissioners  turned  down 
the  application  of  a  Hebrew 
dealer  in  carp  and  other 
"rough  fish."  who  had  asked  permission 
and  was  willing  to  pay  $550  in  cash  for 
the  privilege  of  seining  in  two  of  the 
lakes  of  Minnesota — and  to  take  nothing 
but  the  "rough  fish,"  throwing  back  all 
species  of  game  fish. 

The  reasons  for  the  action  of  the  Com- 
mission in  refusing  this  offer  which  was 


permitted  by  the  laws  of  Minnesota,  were 
found  to  be  that  this  particular  fisher- 
man had  cleared  nearly  $15,000  during 
the  past  year  and  it  was  considered  ad- 
visable by  the  Commission  to  give  some- 
body else  a  chance. 

This  Hebrew  was  only  one  of  more 
than  fifty  fishermen  who  cleared  a  com- 
fortable fortune  in  one  year.  As  a  matter 
of  record,  fifty-six  fishermen  in  Minne- 
sota and  along  the  shores  of  the  Missis- 
sippi River  in  both  Minnesota  and  Wis- 
consin    reaped    a    harvest     of     dollars 


TWO  VARIETIES  OF  GERMAN  CARP.  THE  MIRROR  AND  THE  SCALE. 
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amounting  to  approximately  $150,000 
during  the  past  year  by  seining  the  in- 
land lakes  and  the  Father  of  Waters  for 
carp,  buffalo,  sheep  head  and  other 
**rough"  fish  and  shipping  carloads  to 
Chicago,  New  York  and  other  Eastern 
markets. 

The  carp,  which  is  considered  the  most 
valuable  of  either  of  the  three  species 
mentioned,  is  marketed  in  many  ways 
and  government  experts  who  have  inves- 
tigated have  brought  to  light  facts  to 
show  that  in  many  cases  the  fish  is  sold 
for  salmon  after  being  colored  and  fur- 
ther that  in  some  cities  it  brings  as  high 
as  eighteen  cents  a  pound  as  "smoked 
sturgeon." 

The  fishing  for  "rough"  fish  is  essen- 
tially a  poor  man's  game  and  while  the 
fisher  is  making  a  comfortable  fortune  he 
is  also  ridding  the   lakes   of  the  carp 


which  anglers  declare  are  harmful  to  the 
game  fish.  This  last  assertion  is  hardly 
borne  out  by  facts  but  it  is  well  known 
that  even  the  government  officials  say 
that  carp  is  fit  for  nothing  except  to  cul- 
tivate as  food  for  bass  and  other  game 
fish. 

However,  the  breeding  of  this  article 
of  food  has  cost  the  government  a  very 
small  amount*  except  as  an  initial  ex- 
periment, while  the  cultivation  of  bass, 
which  comparatively  few  people  in  the 
large  cities  ever  tasted,  has  involved  the 
expenditure  of  thousands  of  dollars.  It 
is  less  than  thirty-five  years  since  the 
government  first  experimented  with  the 
fish  which  is  now  the  means  of  founding 
comfortable  fortunes,  and  it  is  only  about 
sixteen  years  since  official  notice  was 
first  taken  of  the  carp  in  the  annual 
reports. 


THAWING    OUT    FROZEN    PIPES 

BY    ELECTRICITY 

By 


A.    H.    MILLER    AND    DR.    L.    K.    HIRSHBERG 


EARLY  in  spring  a  New  York 
City  firm  of  contractors  received 
an  order  to  undertake  the  start- 
ling task  of  thawing  with  elec- 
tric current  the  six-inch  water 
main  under  the  East  River,  on  which 
North  Brother  Island  is  dependent  for 
its  water  supply. 

For  more  than  a  month  this  pipe  had 
been  frozen  and  the  conditions  on  the 
island  were  becoming  serious.  Although 
surrounded  by  water  the  inhabitants  of 
North  Brother  Island  were  facing  the 
prospects  of  a  water  famine.  In  the 
emergency  water  carts  were  pressed  into 
service  and  taken  across.  Scores  of  bar- 
rels of  water  were  taken  over,  and  a 
government  boat  also  came  to  the  rescue. 
Although  these  measures  helped  out, 
they  were  found  to  be  entirely  inadequate 
for  hos|iital  purposes,  the  island  being 
•devoted  to  a  number  of  departments  of 


the  New  York  City  Hospital.  So  alarmed 
were  the  authorities  becoming  over  the 
situation  that  orders  were  issued  from 
the  Department  of  Health  for  the  removal 
of  a  large  number  of  the  patients. 

Not  for  twenty  years  had  this  pipe 
frozen  up.  The  last  time  was  in  Decem- 
ber, 1892.  On  that  occasion  after  all  at- 
tempts to  dislodge  the  ice  in  the  pipe 
failed,  the  whole  thing  was  taken  up  and 
relaid.  This  is  a  long  and  expensive 
process,  as  the  East  River  between  North 
Brother  Island  and  the  mainland  is  from 
fifty  to  eighty  feet  deep. 

The  pipe  rests  on  the  bed  of  the  river, 
and  the  fact  of  the  matter  is  that  a  more 
ideal  condition  for  freezing  up  a  pipe 
could  hardly  be  found.  It's  just  like  an 
ice  cream  freezer.  The  water  of  the 
river  being  salt  water  will  go  down  as 
low  as  twenty-eight  degrees  Fahrenheit 
without  freezing,  while  the  water  in  the 


pipe,  being  fresh  must  necessarily  freeze 
at  thirty-two  degrees,  unless  it  is  kept  on 
the  move.  That  is  just  where  the  trouble 
came  in. 

Within  one  hour  after  the  order  was 
received  work  was  under  way.  A  bank 
of  transformers  were  installed  to  stop 
the  current,  taken  direct  from  the  mains. 
A  water  rheostat  was  also  installed.  A 
cable  carried  the  current  to  a  point  where 
the  pipe  was  severed  to  begin  the  work. 
The  pipe  was  also  severed  at  the  North 
Brother  Island  end  and  the  current  taken 
off  there  and  returned  to  the  mainland 
on  the  electrical  supply  cables  and  then 
put  back  in  the  circuit  through  the  pipe 
again. 

Work  went  on  for  three  days  without 
definite  results. 

On  the  fourth  day  the  superintendent 
tried  an  experiment.     He  had  a  length 
of  pipe  similar  to  a  length  of  the  frozen 
main  packed  solid  full  of  ice  and  closed 
up  tight  at  both  ends.    This  was  let  down 
to  the  bottom  of  the  river  and  the  same 
current    passed    through    it    as    passed 
through  the  main.    It  was  taken 
up  after  twelve  hour 
the  ice  was  found  to 
entirely  melted. 

It  was  not  till  two 
days  later,  however, 
that  success  came  in 
thawing   the    water 
mains.   Without  the 
slightest     warning 
water     started     to 
flow  from  the  main- 
land end  of  the  pipe. 
The  pumps  on  North 
Brother  Island  which 
had  been  working  a1 
night  keeping  up  a  pr 
sure  of  fifty  pounds  i 
pipe  were  forcing  the 
through.     Within    a    short 
time     the     flow     of     water 
proved  that  the  pipe  was  en- 


tirely thawed  out.  much  to  the  relief  of 
North  Brother  Island's  inhabitants. 

During  the  past  winter  Prof.  R,  W. 
Wood  of  Johns  Hopkins  University, 
Baltimore,  thawed  out  frozen  water  pipes 
in  a  way  similar  to  that  used  in  connec- 
tion with  North  Brother  Island — that  is, 
by  electricity. 

When    in    January    the    thermometer 
column  discreetly  retired  cold  and  shiver- 
ing into  the  bulb  of  the  tube,  it  regis- 
tered ten  and  twelve  degrees  below  even 
in  Baltimore.     Water  was  doled  out  by 
dry  measure  and  the  tape  line.    It  seemed 
as   if  plumbers    had    actually    changed 
places  with  capitalists.    Finally  a  plumber 
was  called  to  a  pipe  in  the  physical  lab- 
oratory of  Johns  Hopkins,  and  worked 
three  weeks  in  a  vain  attempt  to  thaw  it 
out.     Suddenly  it  occurred  to  Professor 
Wood  that  if  he  attached  one  wire  of  an 
electric  current  to  the  faucet  or  spigot 
of  the  pipe  indoors,  and  another  to  the 
outlet  of  the  pipe,  he  might  be  able  to 
thaw  it  out.    He  turned  into  the  300-foot 
pipe  a  direct  current.    In  ten  minutes  the 
pipe  was  completely  thawed  out. 
bin  three  days  a  large 
lee  trie    company    were 
making  special  types  of 
electric  thawing  trans- 
formers under   Pro- 
Ifessor  Wood's  direc- 
tion,  and   hundreds 
of    homes    in    and 
around     Baltimore 
adopted  the  method. 
One  of  the  officials 
of  this  electric  com- 
pany devised  a  simple 
improvement    on    the 
Wood  apparatus.    One 
f  the  transformers  was 
ed     upon     a     portable 
,  which  could  be  moved 
from  house  to  house,  con- 
THiciTv  iNTHE     ttccted  Up  wlth  auy  pipe  or 
^      pipes,   and   attached   to  the 
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ordinary  street  current  of 
the  direct  type  very  easily. 

"I  thawed  a  six  inch  main 
in  two  hours,"  said  Profes- 
sor Wood,  "and  a  farmer 
who  heard  of  it  wrote  me 
that  the  pipe  from  his  barn 
to  his  house  was  frozen, 
and  requested  that  I  thaw 
it  out  for  him.  He  en- 
closed ten  cents  as  a  retain- 
ing fee." 

Professor     Wood     esti-  ^"^  ^-  "'■  ''^"' 

mates  that  the  cost  of  thaw- 
ing the  water  pipe  of  av- 
erage  size,   which   would 
require  about  ten  minutes  and  about 
five   hundred    watts,   would   be   about 
twenty-five  cents. 

His  estimate  is,  in  all  probability,  high, 
for  like  all  true  scientists,  he  prefers  to 
err  on  the  side  of  conservatism  rather 
than  on  the  side  of  radicalism. 

The  problem  of  frozen  water  pipes 
had  first  confronted  Professor  Wood, 
when   he  was  an   instructor   in  the  de- 


partment of  physics  at  the 
University    of    Wisconsin, 
Madison.       The      winters 
there  are  often  so  cold  that 
it  is  no  great  exaggeration 
to    say    that    the    weather 
seems  warm  when  the  ther- 
mometer    rises     to     zero. 
Water   may   then   be   pur- 
chased either  by  the  yard 
or  by  the  ton.    Many  of  the 
water  pipes  are  frozen,  and 
...uL-i..  ]     water  in  a  liquid  state,  es- 
ffopkms"t'haw«i     pecially  to  those  who  have 
jUv  by  a  device     ^^^   guarded   their   pipes, 
is  not  always  available. 
Professor  Wood,  in  common  with  his 
neighbors,   had   felt  the   need   of   some 
simple,    cheap    and    quickly    applicable 
method  to  release  his  plumbing  from  its 
congealed  condition.     His  worries  were 
interrupted,  however,  by  his  call  to  Johns 
Hopkins,  and  not  till  the  unprecedentedly 
cold  weather  of  last  winter  was  his  mind 
obliged  to  revert  to  the  problem  of  thaw- 
ing out  frozen  water  pipes. 


STAYING    DEATH'S    HAND 

By 
ROBERT    H.    MOULTON 


A  GROUP  of  men   hurrying  to 
work  in  Chicago  one  recent 
cold  morning  were  suddenly 
halted  by  a  series  of  strange 
guttural  shrieks  which  issued 
from  a  tenement  building  near  at  hand. 
"What  on  earth  is  that?"  asked  one. 
"Sounds  like  a  parrot,"  answered  an- 
other. 

"I  never  heard  a  parrot  making  a 
sound  like  that  before,"  replied  the  first. 
"Let's  see  what's  the  matter." 

Hastily  entering  the  building,  they 
traced  the  cries  to  a  room  on  the  top 
floor.  They  tried  the  door.  It  was 
locked.    They  rapped  loudly.    There  was 


no  response.  Then  one  of  them  stooped 
and  peeped  through  the  keyhole.  He 
saw  nothing.  But  a  strong  odor  of  gas 
caused  him  to  stagger  back. 

"Gas!"  he  exclaimed. 

Putting  their  shoulders  to  the  door  the 
men  soon  forced  it  in.  Stifling,  deadly 
fumes  filled  the  interior.  As  soon  as  the 
fresh,  cold  outer  air  had  dissipated  the 
gas  to  some  extent,  they  entered  the 
room.  In  one  comer  a  parrot  screamed 
with  raucous  insistence.  Looking  about, 
they  discovered  the  cause  of  the  parrot's 
excitement.  Lying  unconscious  on  the 
bed  were  a  young  Italian,  his  wife  and 
their  two  year  old  baby. 
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The  cause  of  their  asphyxiation  was 
apparent  at  a  glance.  On  the  night  be- 
fore— ^a  night  of  bhzzard  and  bitter  cold, 
with  the  snow  blowing  in  blankets  about 
the  gables  of  the  frame  building  in  zero 
blasts — the  couple  had  lighted  a  small 
gas  heater  and  had  left  it  burning  when 
they  went  to  bed.  The  rubber  tube  that 
connected  the  gas  Jet  with  the  heater 
had  become  detached  and  the  gas  had 
poured  into  the  room  in  a  deadly  flood. 

One  of  the  men  happened  to  be  a  phy- 
sician. He  bent  over  the  white,  motion- 
less faces  on  the  pillows. 

"I'm  afraid  they  are  dead,"  he  mut- 
tered. 

He  placed  his  ear  to  the  woman's 
bosom.  No  heart  beats  could  be  detected. 
He  placed  his  finger  on  the  artery  in  her 
wrist.  As  far  as  he  could  make  out  from 
this  cursory  examination  the  woman  was 
past  the  aid  of  a  physician.  He  turned 
to  the  man  and  repeated  the  experiments. 
The  result  was  the  same.  Then  taking 
a  hand-mirror  from  the  dresser  he  held 
it  to  the  man's  mouth.  An  almost  undis- 
tinguishable  vapor  blurred  the  glass. 
The  man  was  breathing — he  was  afive! 

The  physician  began  the  work  of  re- 
suscitation, employing  the  old  fashioned 
methods  traditional  with  the  medical  fra- 
ternity. But  he  worked  with  little  heart. 
He  realized  his  task  was  hopeless.  Then 
suddenly  he  remembered  and  sent  for  aid. 

A  little  later  an  automo- 
bile drew  up  at  tht 
front  of  the  tenemen 
young  men  hastily  d 
The  first  carried  wh 
to  be  a  large  oak  suit 
the  second  a  small  m 
Shouldering  th 
through  the  crowd, 
up  the  stairs  and  en 
chamber  over  whi( 
brooded.  The  first  y( 
looked  at  the  still 
forms  on  the  bed. 

Quickly  opening 
the  case,  a  queer 
device  was  brought 
to  view.  It  looked 
like  an  odd  con- 
glomeration of  rub- 
ber bags  and  tubes 
and  brass  cylinders. 
The     young     man  tbk  puujotob  am 


and  his  assistant  connected  the  device 
with  the  metal  tank  by  means  of  a  tube, 
adjusted  a  valve,  caught  the  unconscious 
man's  tongue  with  a  pair  of  forceps,  drew 
it  gently  outward  and  applied  a  rubber 
cap  to  his  mouth  and  nostrils.  Then  he 
pulled  a  lever  which  set  the  machine  to 
pumping  oxygen  into  the  gas  impreg- 
nated lungs.  In  a  moment  the  man's 
breathing  became  perceptible.  It  grew 
stronger.  It  became  stertorous.  His 
chest  began  to  rise  and  fall.  His  fingers 
twitched.    His  arm  moved  slightly. 

The  operative  next  turned  to  the 
woman  and  pursued  the  same  method 
with  her.  Her  case  at  first  seemed  even 
more  hopeless  than  the  man's,  but  within 
five  minutes  after  the  pulmotor  had  be- 
gun to  pump  its  life-giving  oxygen  into 
her  lungs  she,  too,  was  breathing  dis- 
tinctly. 

Attention  was  then  turned  to  the  baby 
and  after  a  few  minutes  work  it,  also, 
began  to  breathe. 

For  an  hour  and  a  half  the  young  man 
worked  over  the  three,  each  in  turn.    At 
the  end  of  this  time  life  was  throbbing 
through  the  veins  of  them  all  with  re- 
newed vigor.    Thg  pulmotor  had  scored 
a   triumph.      It    had    all   but    raised   the 
dead.    It  had  brought  about  what  seemed 
a  miracle  of  resurrection.    The  serious- 
ness of  the  case  is  best  told  by  the  fact 
that  none  of  them  returned  to  conscious- 
ness until  five  in  the  afternoon 
next  day— being  prac- 
thirty-six   hours   in   a 
se  condition. 

The  device  that  has 
revolutionized  former 
methods    of   reviving 
life    after    pulmonary 
action  has  been  stop- 
ped by  unnatural  in- 
terference, leaving  the 
body  physically  intact, 
is  one  of  small  size 
and     simple     con- 
struction. The  pul- 
motor   consists    of 
an  oxygen  tank,  a 
pressure   gauge,   a 
reducing  valve,  an 
inspirator,  an  oper- 
ating    bellows,     a 
dashpot     bellows, 
a  Oxygen  Tank.  flexible  tubing  and 
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a  face  cap.    These  are 
the  essentials. 

An  iron  cylinder 
Syi  by  21  inches  con- 
tains the  oxygen  at  a 
pressure  of  about  two 
thousand  pounds  when 
completely  filled.  This 
life-sustaining  gas 
also  furnishes  the  en- 
ergy required  to  in- 
duce breathing  in  the 
following  manner : 

The  oxygen  from 
the  tank  flows  through 
the  reducing  valve, 
which  at  the  outlet 
side  maintains  a  pres- 
sure of  about  seventy- 
five  pounds,  and  from 
there  to  the  controll- 
ing valve.  Initially, 
the  passage  to  the 
lungs  is  open  through 
the  controlling  valve. 
The  latter  connects  to 
rubber  tubes  leading 
to  a  metallic  face  cap 
with  a  rubber  rim  that , 
closely  fits  the  pa- 
tient's face.    The  face 
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ate  a  suction  over  the 
connections  which  lead 
to  the  lungs,  thereby 
causing  exhalation  of 
the   gases    previously 
forced  upon  the  lungs. 
When    a    certain 
vacuum  is  reached  in 
the  lungs  and  bellows, 
the  outer  atmosphere 
acts  upon   the   latter, 
which,  in  turn,  oper- 
ates    the    controlling 
valve   and   again   ad- 
mits   the    oxygen    to 
the  lungs.      The    fre- 
quency   of    these    re- 
versals depends  upon 
the   size  of  the  lung 
cavity,  a  larger  space 
requiring  greater  time, 
while     with     smaller 
lung  capacity  the  op- 
n  is  correspondingly  more 
snt. 
___js    process    is    continued 
until  the  patient  shows  signs  of 
natural   respiration.     The  pul- 
motor    action   is    then    discon- 
tinued  and   the   patient   is  al- 
lowed to  breathe  the  pure  oxy- 


cap  on  one  side  is  provided  with  a  rubber  gen  through  the  other  small  face  cap  con- 
bag,  which  permits  a  pair  of  forceps  to  nected  by  a  hose  with  the  oxygen  tank, 
protrude  by  means  of  which  the  patient's  The  action  of  the  pulmotor  is  started 
tongue  is  held  from  obstructing  the  simply  by  the  attachment  of  the  instni- 
pharynx.  The  oxygen  then  has  free  ac-  ment  to  the  patient  through  the  rubber 
cess  to  the  lungs.  face  cap  an<I  the  turning  on  of  a  switch 
When  the  pressure  in  the  lungs  has  that  regidates  the  shutoff  and  shuton  of 
reached  a  certain  value,  about  normal,  a  the  battery.  The  fact  that  its  own  bat- 
bellows  interconnected  with  the  lung  tery  is  attached  makes  possible  the  use 
cavity  through  the  rubber  tubes  actuates  of  the  pulmotor  anywhere.  There  is  no 
the  controlling  valve.  The  pressure  of  need  of  an  electric  current  in  the  house 
the  oxygen  is  now  directed  so  as  to  ere-  where  the  asphyxiation  has  occurred. 


REPAIRING    NIAGARA    FALLS 

By    AUBREY    FULLERTON 


IT  has  been  proposed  to  mend  Niagara 
Falls,  for  its  Beauty's  sake.  For 
some  years  now  the  engineers  have 
been  tinkering  with  Niagara  in  the 
interest  of  Industry  and  Power;  but 
this  newest  scheme  will  involve  some 
skill,  not  for  business,  but  in  the  interest 
of  Nature's  good  looks. 

The  Horse-Shoe  Fall,  between  Goat 
Island  and  the  Canadian  shore,  has  long 
been  admired  for  the  circling  contour  as 
well  as  for  the  grandeur  of  the  cataract. 
But  it  seems  that  there  has  been  gradu- 
ally a  getting  away  from  that  shape. 

The  power  works  have  had  a  contract- 
ing influence  and  have  tended  to  concen- 
trate the  force  of  the  cataract  upon  its 
center.  There  was  always,  to  be  sure,  a 
tendency  in  this  direction,  but  the  engi- 
neering liberties  that  have  been  taken 
have  apparently  added  to, it.  The  result 
is  that  the  Horse-Shoe  Fall  is  now  pour- 
ing with  such  force  over  the  central  part 
of  the  precipice  that  it  is  wearing  away 
the  rock. 

The  photograph  is  taken  from  the 
water's  edge  on  the  Canadian  side,  just 
where  it  tumbles  over.  One  may  see 
how  the  outline  of  the  waterfall  is  in- 
dented, running  away  back  into  the  chan- 
nel of  the  river.  That  is  the  spoiling  of 
the  horse-shoe.  The  photograph  .some- 
what exaggerates  the  indentation,  per- 
haps, ami  gives  it  too  square  a  look,  be- 
cause the  view  is  lateral  and  loses  the 
impression  of  width  which  gives  tlie 
circling  shape:   if  the  camera  could  have 


been  set  directly  in  front,  and  at  the  same 
level,  it  would  have  shown  that  the  apex 
of  the  horse-shoe  is  V-shaped,  to  the 
disadvantage  of  its  scenic  effect. 

For  many  hundreds  of  years  Niagara 
has  been  wearing  back  on  its  ledge  of 
rock.  It  would,  of  course,  be  impossible 
that  a  low-water  discharge  of  168,700 
cubic  feet  per  second  could  continue  day 
and  night  for  centuries  without  some 
wear  and  tear  on  the  rock  that  it  tumbles 
over ;  and  the  precipice  of  the  Falls  is 
today  seven  miles  up-stream  from  where 
it  began  ages  ago.  The  wearing  process 
is  still  going  on,  but  there's  a  difference. 
Seven  miles  of  rock-eating  went  on  with 
no  one  to  see  or  care :  a  few  feet  of  it 
nowadays  brings  observing  men  to  at- 
tention with  an  engineering  scheme. 

That  scheme  is  nothing  less  than  filling 
Up  the  V-shaped  crevice  and  restoring  the 
horse- shoe.  Temporary  towers  to  be 
erected  on  the  Canadian  shore  and  Goat 
Island,  and  between  these  to  be  stretched 
a  double  cableway;  huge  blocks  of  con- 
crete then  to  be  carried  across  this  cable- 
way,  directly  over  the  crevice,  and  drop- 
ped straight  into  it — that  is  the  plan. 
There  is  no  telling  how  much  of  this 
concrete  stuffing  would  be  required,  for 
the  depth  of  the  erosion  is  unknown,  but 
it  is  believed  that  the  crevice  can  be 
filled  and  the  waterfall  set  forward  again 
to  its  original  line.  It  is  at  this  point 
that  the  greatest  volume  of  water  goes 
over,  and  the  wearing-away  is  likely  to 
do  further  mischief  unless  arrested. 
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THE  ROTORS  OF  THE  NEW  TINY  TyRBINE  ENGINE, 


A    HANDFUL    OF    ENGINE 

By    M.    M.    HUNTING 


THINK  of  a  three-fourths  horse- 
power steam  turbine,  the  mov- 
ing parts  of  which  are  so  small 
you  can  hold  them  in  the  palm 
of  your  hand,  then  think  of  the 
possibilities  of  such  an  engine  built  in 
large  proportions.  One  can  hardly  real- 
ize that  such  power  lies  dormant  in  a 
simple  pair  of  spiral  gears,  yet  they  fomT 
the  active  part  of  the  most  powerful 
turbine  in  the  world  for  its  size. 

The  engine  is  the  invention  of  Mr. 
John  H.  VanDeverter  and  is  of  a  de- 
sign hitherto  unheard  of  in  engineering 
practice. 

The  entire  plant  consists  of  two  gears, 
or  rotors,  as  they  are  called,  revolving  in 
a  closely  fitting  double  cylinder. 

Imagine  these  rotors  turned  over  so 
that  the  pocket  formed  between  the  gears 
at  the  point  A  faces  downward  under- 
neath the  machine.     Each  tooth  of  the 
gears  as  it  passes  this  point  gets 
the  benefit  of  the  impact  force  of 
■  the  steam  or,  in  other  words,  its 
blowing    pressure    against    the 
teeth. 

As  the  rotors  turn  past  this 
point  in  the  direction  indicated 
by  the  arrows,  the  steam  just  ad- 
mitted into  the  V-shaped  groove 
is  completely  shut  off  and  ex-  Compa« 
pands  until  it  reaches  the  stage  rco^^i 
indicated  by  the  ends  of  the  outer        power  i 


white  lines,  where  its  expansive  power  is 
fully  expended  and  it  passes  out  of  the 
gears  in  a  practically  dead  condition. 

The  great  power  developed  in  so  small 
a  space  is  explained  by  the  fact  that  there 
are  eighty  thousand  impacts  or  pressures 
against  the  gear  teeth  a  minute,  and  the 
same  number  of  expansions  in  the 
grooves,  one  for  each  tooth  passing  the 
point  where  the  steam  enters,  the  average 
speed  of  the  turbine  being  about  two 
thousand  revolutions  per  minute. 

As  compared  with  electric  motors  the 
new  turbine  is  smaller  for  the  same  horse 
power,  and  is  from  twenty  to  fifty  per 
cent  more  economical  to  operate  than 
other  turbines  of  the  same  size,  chiefly 
because  of  the  great  waste  of  energy 
through  leakage  in  the  fan  type. 

There  are  but  two  points  exposed  to 
wear,  the  bearings  and  the  contacts  of  the 
gear  teeth.  In  the  former  this  difficulty  is 
almost  entirely  overcome  by  the 
fact  that  each  bearing  acts  as  a 
pump  supplying  itself  with  oil 
from  a  reservoir  and  maintains  a 
film  of  oil  over  the  bearing  sur- 
faces as  long  as  the  engine  is 
running. 

In  the  case  of  the  contact  of 

the  gear  teeth  a  film  of  steam 

ro  wiiK      surrounds  these  at  all  times  when 

x'horec-     '"    Operation    so   that   they   are 

icbine.        cushioned  from  each  other. 


ALL  ABOAKD  FOR  TOWN,  WITH  A   PORKER  STRAPPED  ON  BEHIND. 


THE  MOTORCYCLE   ON   THE   FARM 


By 


F.    G.    MOORHEAD 


A  LONG  with  the  interurban  and 
/%  the  automobile"  has  come  an- 
/  \  other  factor  in  bringing  closer 
r'^'\  together  the  town  and  the 
jL  i.country,  in  revolutionizing  farm 
home  conditions  and  in  keeping  the  boys 
and  girls  on  the  farm.  This  new  factor  is 
the  motorcycle.  One  prominent  manu- 
facturer reports  that  he  sold  four  thou- 
sand motorcycles  to  farmers  last  year, 
with  every  prospect  good  for  the  number 
reaching  the  ten  thousand  mark  this  year. 
Already,  one  farmer  out  of  every  eight 
in  Indiana  owns  and  uses  a  power-driven 
bicycle,  while  throughout  the  entire 
Middle  West  the  familiar  chug  and  snort 
of  the  motorcycle,  ridden  by  some  farmer, 
is  weekly  becoming  more  common. 

The  adoption  of  the  motorcycle  by  the 
farmer,  as  a  sort  of  compromise  between 
Old  Dobbin  and  the  automobile,  has  un- 


doubtedly come  about  as  a  result  of  his 
discovery  that  the  motorcycle  is  valuable 
not  only  as  a  vehicle  of  pleasure  but  as  a 
quick  means  of  transporting  small  bur- 
(lens.  In  many  instances  the  motorcycle 
is  being  usetl  to  haul  cans  of  cream,  bags 
of  meal,  poultry  and  small  garden  truck 
from  the  farm  to  the  city,  the  speed  with 
which  it  is  possible  to  travel  over  the 
ordinary  country  road  being  one  of  the 
reasons  for  its  growing  adoption.  The 
fact  that  most  of  the  slamlard  makes  are 
equipped  with  carriers  capable  of  holding 
a  two  hundred-pound  load  makes  the 
[uotorcycle  a|ipeal  to  the  farmer,  who  has 
learned,  by  experience,  that  it  is  not  al- 
ways economy  to  take  the  horses  from 
the  necessary  work  of  the  farm  in  order 
to  make  a  trip  to  town. 

In  still  another  important  respect  is  the 
motorcycle  coming  to  figure  prominently 


S  HE  IS  FREQUENTLY  TO  BE  FOUND  TODAV. 


in  country  affairs.     Rural  mail  carriers 
are  using  power-driven  bicycles  in  pref- 
erence to  horse  and  buggy.     The  fact 
that  a  motorcycle  can  be  operated  at  a 
cost  ranging  from  one-sixth  to  one-tenth 
of  a  cent  a  mile  and  that  the  element  of 
danger   is   being   minimized — thanks   to 
the  gyroscopic  action  brought  about  by 
the  rapid  motion  of  the  two  wheels,  to- 
gether  with   the   fly  of  the  engine,   re- 
volving approximately  at  a  twenty-five 
hundred -revolution    oer    min- 
ute gait — makes 
method  of  rapid  t 
port  at  ion    appeal 
the  rural  free  deli 
ery    carrier,    wh( 
must  cover  twen- 
ty to  thirty  miles 
a  day  and  keep 
to    his    sched- 
ule. 

Nor  do  the 
popularity  and 
usefulness  of 
the    motorcycle 
on  the  farm  end 
here.    It  is  com- 
ing to  play  an  im 
port  ant  part  in  th 
grave  (jroblein  of 

country :    keeping,    

farm  boy  on  the  farm.   Flcr" 
is  the  experience  and  opin- 
ion of  an  Iowa  fanner  who  the  rural  Fbf.e 
has  found  out  that  giving  ''"'swift^ 


the  boy  a  chance  to  get  to  town  now  and 
then  opens  his  eyes  to  the  real  truth  about 
the  lure  of  bright  lights : 

"I  first  regarded  the  motorcycle  in  the 
light  of  an  extravagance,"  says  this  Iowa 
farmer,    "but    as    we   have   an    eighteen- 
year-old  boy  in   our  home   I   was   per- 
suaded to  invest  in  one  of  these  machines. 
What  has  been  the  result  ?    In  a  word,  it 
was  the  best  investment  I  ever  made,  be- 
cause it  has  been  the  means  of  giving  the 
bov   a   new   interest   in   farm 
'hile    Dad    himself 
participated      in 
any  a  joy  ride  on 
this  machine.     We 
have   scores   of 
times   had  occa- 


a  w  a  y,    on    a 

I      hurry  call  and 

I      the     trip     has 

I      been   made   in 

I     about  a  quarter  - 

^     of  an  hour.  We 

have     fixed     a 

kind  of  crate  on 

the  seat  and  can 

take     produce     to 

arket     and     bring 

le  provisions  for  the 

household  and  even   small 

articles  of  ct|uipmentforthe 

farm.      I   thought   at  first 

that  the  boy  would  spend 
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his  evenings  in  town,  but  I  find  that  he  is 
fonder  of  home  than  he  ever  was  before, 
because  he  has  seen  just  enough  of  town 
to  make  him  rather  sick  of  it.    I  have  a 
neighbor  who  is  now  alt  alone  after  hav- 
ing raised  a  family 
a  man  nearly  sixty 
been  operating  a 
depends  entirely 
upon  hired  help. 
There   was   a 
time,     in     June 
last  year,   when 
he   was   entirely 
alone  on  this  big 
farm.     What 
would    he   not 
have     given     to 
have  had  one  or 
two  of  his  boys 
with  him  to  help 

him  out,  not  only      Cadrvinc  CampChairs  to  th 
in  his  work  but  to 

have  them  for  companionship  ?  I  firmly  be- 
lieve that  the  motorcycle  will  save  me 


from  the  lonely  fate  of  this  old  neigh- 
bor." 

Thus  it  can  be  seen  that  the  motorcycle, 
which  was  in  the  beginning  the  toy  and 
later  the  vehicle  of  the  city  man 
coming  to  be  not 
of  transportation 
but  the  prob- 
b    lem  solver  of 
P    the  farmer. 
P    The  motorcy- 
t    cle    navigates 
-     country  roads 
which  Old  Dob- 
bin and  the  auto- 
mobile  find   im- 
passable  and    it 
does  it  speedily 
and  in  compara- 
tive safety.     Its 
importance  as  a 
;  i-AWN  FOB  A  Social  ArvMn.    factof  in  making 
farm     life     still 
more  attractive  and  still  more  profitable 
can  hardly  be  overestimated. 


I  do  the  very  best  I  know  how 
— the  very  best  I  can ;  and  I  mean 
to  keep  doing  so  until  the  end.  If 
the  end  brings  me  out  all  right, 
what  is  said  against  me  won't 
amount  to  anything.  If  the  end 
brings  me  out  wrong,  ten  angels 
swearing  I  was  right  would  make 
no  difference. 

—Abraham  Lincoln 


MOST    MARVELOUS    OF    TERMINALS 

By 
CHARLES    FREDERICK    CARTER 


THE  most  wonderful  thing  about 
the  new  Grand  Central  ter- 
minal station  in  New  York 
City  is  that  it  is  built  in  the 
identical  spot  occupied  by  the 
old  without  interfering  with  or  even  in- 
conveniencing traffic.  It  is  no  unusual 
thing  for  railroad  engineers  to  replace  a 
bridge  or  other  structure  without  inter- 
fering with  traffic ;  but  such  a  feat  has 
never  before  been  performed  on  so  vast 
a  scale.  In  the  last  nine  years  the  engi- 
neers  have   removed   two   hundred   old 


buildings  and  twenty-five  miles  of  pipes 
and  sewers  from  the  area  added  to  the 
enlarged  terminal,  built  an  entire  new 
sewer  system  to  take  care  of  the  drain- 
age from  the  terminal  area,  replaced  the 
busiest  railroad  tunnel  in  the  world  with 
a  new  one,  took  down  an  old  station  and 
replaced  it  with  a  larger  one,  sunk  the 
tracks  to  an  average  (lepth  of  fifty  feet 
below  the  surface.  largely  through  rock, 
and  replaced  it  with  steel  and  concrete,  all 
without  injuring  a  passenger  or  seriously 
delaying  a  train. 
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Another  remarkable  thing — this  greatest 
of  passenger  terminals  will  cost  nothing; 
or  perhaps  it  would  be  more  intelligible 
to  say  that  while  th?  entire  improvement 
will  cost  $150,000,000,  the  railroad  will 
get  it  all  back  without  touching  its 
transportation  revenues.  So  vast  an  im- 
provement in  so  valuable  an  area  was 
quite  beyond  the  means  even  of  two  such 
big  corporations  as  the  New  York  Cen- 
tral and  the  New  York,  New  Haven  and 
Hartford,  which  will  also  use  the  ter- 
minal. So  the  two  companies  out- 
Brandeised    the 


by  burying  the  entire  terminal  deep  in  the 
solid  rock,  roofing  the  excavation  with 
steel  and  concrete  and  building  a  town 
over  it.  One  very  large  commercial 
building  twenty  stories  high  is  already 
completed  and  rented.  Two  enormous 
office  buildings,  to  be  twenty  stories  high- 
ultimately,  are  finished  up  to  the  seventh' 
story  and  occupied  as  offices  by  the  two" 
railroad  companies.  On  one  corner  ad- 
joining the  station  will  be  a  twenty  story 
hotel  that  will  rival  any  other  in  the  city 
in  the  luxury  of  its  appointments  and 
the  altitude  of  its  rharces.     At  the  nnno- 


the  available  building  area  in  the  choicest 
part  of  the  metropolis,  not  to  mention  a 
fine  broad  avenue  and  a  number  of  cross 
streets  where  such  things  did  not  exist 
before. 

In  the  matter  of  size  the  New  York 
Central  terminal  is  so  much  larger  tlian 
any  other  that  it  seems  a  shame  to  men- 
tion the  rest.  The  great  Pennsylvania 
terminal  a  few  blocks  away,  the  new 
Union  station  at  Washington  and  the 
new  Northwestern  station  in  Chicago,  all 
of  which  have  been  the  subject  of  much 
flattering  comment,  and  the  St.  Louis 
union  station,  hitherto  regarded  as  rather 
a  sizeable  affair,  could  all  be  dumped 
down  iu  the  New  York  Central's  wilder- 
ness of  tracks  and  still  leave  room  to  add 
the  Waterloo  station  in  London,  which 
Englishmen  consider  something  of  a  ter- 


minal. The  combined  areas  of  five 
famous  terminals  in  Europe,  St.  Lazare 
in  Paris,  Frankfort  central  station, 
Waterloo  station  in  London,  union  sta- 
tion at  Cologne,  and  Dresden  central  sta- 
tion equal  less  than  two-thirds  of  the 
acreage  of  the  New  York  Central  ter- 
minal. In  the  length  of  track  it  contains 
the  New  York  Central  terminal  more 
than  equals  the  combined  trackage  of  the 
Pennsylvania,  Northwestern,  St.  Louis 
Union  station,  St.  Lazare  and  Cologne 
stations.  Perhaps  these  comparisons  may 
serve  to  inspire  proper  respect  for  the 
seventy  acres  included  in  this  titanic  ter- 
minal with  its  sixty-seven  tracks,  aggre- 
gating about  thirty-two  miles,  and  its 
thirty  platforms. 

The  concourse,  which  in  this  instance  is 

not  an  open,  wind-swept  platform,  but  an 
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the  waiting  rooms  will  hold  five  thousand 
enclosed,  properly  lighted  and  heated  more,  making  a  total  of  twenty-eight 
area,  for  incoming  passengers  will  hold  tliotisand  persons  that  can  be  cared  for 
eight  thousand  persons  without  crowding,     at  one  time  on  the  various  levels. 


MOST  MARVELOUS  OF  TERMINALS 


To  handle  this  enormous  traf- 
fic there  has  been  installed  in  a 
si^al  cabin  hidden  in  the  depths 
just  beyond  the  train  platforms 
the  largest  electric  interlocking 
machine  ever  built.  It  is  in  two 
sections,  one  of  four  hundred 
levers,  the  other  with  three  hun- 
dred and  sixty.  The  men  never 
see  the  trains  whose  movements 
they  direct.  There  is  a  director 
to  each  section  who  receives  re- 
ports of  incoming  trains  by  tele- 
graph. Before  him  is  a  gaudy 
chart  of  the  terminal  tracks  in  all 
the  colors  of  the  rainbow.  Tiny 
electric  lights  burn  on  every  oc- 
cupied block,  dying  out  as  soon 
as  it  is  vacated.  The  director 
decides  where  he  will  place  the 
approaching  train  and  calls  out 
the  track  number  and  the  route 
to  the  lever  men  who  repeat  the 
order,  then  throw  the  switches 
and  signals  by  pulling  the  proper 
levers. 

Incoming   and   outgoing  pas- 
sengers will  be  completely  iso- 
lated from  each  other.    Arrivals     Thi^.  ex< 
may  step  directly  into  the  street  '^^ 

a  floor  below  the  departing  host, 
or  descend  to  the  various  subway  sys- 
tems. Outward  bound  passengers  will 
enter  the  station  at  the  second  story  above 
Forty-second  Street  on  which  the  station 
fronts.  A  viaduct  will  cross  this  busy 
thoroughfare  forming  a  continuation  of 
Fourth  Avenue  opposite  the  center  of  the 
building.  The  street  will  continue  en- 
tirely around  the  building  on  a  broad  ter- 
race at  the  second  story  level  and  con- 
tinue on  up  town  in  a  superb  new  avenue 
over  the  center  of  the  tracks. 

The  departing  passenger  being  nat- 
urally concerned  primarily  with  the  pur- 
chase of  his  railroad  ticket  will  come  to 
the  ticket  office  first.  After  securing  his 
ticket  he  can  take  his  light  baggage  in 
both  hands  and  his  change  between  his 
teeth  while  he  moves  a  few  steps  onward 
in  a  straight  line  to  the  Pullman  office 
where  he  may  secure  a  berth.  From  here 
he  will  continue  a  few  steps  farther  to 
the  baggage  office.  In  this  modern  ter- 
minal the  passenger  will  never  see  his 


trunks  nor  the  room  that  contains  them. 
Instead  of  that  he  will  hand  his  ticket  and 
claim  check  over  a  counter  to  a  polite 
attendant  who  will  shoot  them  through  a 
pneumatic  tube  to  the  baggage  room  far 
down  in  the  depths  and  a  block  or  two 
away.  After  the  trunk  has  been  checked 
the  duplicate  will  be  returned  with  the 
ticket  by  pneumatic  tube  to  the  waiting 
passenger  who  can  now  take  his  seat  in  the 
train  without  having  taken  one  unneces- 
sary step.  He  will  have  to  descend  one 
floor  to  reach  the  through  trains  but  he 
will  not  take  an  elevator  nor  walk  down 
stairs.  The  few  stairways  are  for  orna- 
mental purposes,  not  to  walk  on.  Yet 
trains  arrive  and  depart  on  different 
levels.  The  commuters  have  a  complete 
station  all  to  themselves  underneath  the 
express  tracks  and  about  fifty  feet  below 
the  street  surface.  Still  farther  down 
below  the  suburban  tracks  are  baggage 
runways  seventy  feet  below  the  level  of 
the  street. 


Colorado  Rivet. 


FORCING    FRUIT    IN    NATURE'S 
HOTHOUSE 

By 
RENE     BACHE 


WHAT  may  not  inaptly  be 
called  tile  outdoor  hot- 
liouse  of  the  United  States 
will  be  rendered  enor- 
mously productive  by  that 
remarkable  engineering  achievement,  the 
Colorado  River  "siphon,"  now  just  com- 
pleted. 

A  great  engine  at  a  pumping  plant 
already  established  on  the  Arizona  sidt  of 
the  Colorado  River  drives  an  enormous 
wheel  which  operates  as  a  sort  of  scoop. 
At  every  turn  it  scoops  thousands  of  gal- 
lons of  water  out  of  a  concrete-lined 
canal,  and.  lifting  it  high  into  the  air, 
pours  it  out  upon  the  mesa  lands  through 
a  system  of  canals  and  ditches.  Every 
revolution  of  the  wheel  is  made  audible 
by  a  click-click  of  the  mechanism,  which 
is  music  to  the  ears  of  the  fni it-grower?. 
This,  on  the  Vuma  Reclamation  Pro- 


ject, is  the  hottest  region  in  the  United 
States,  barring  Death  Valley;  yet  such 
a  thing  as  a  case  of  sunstroke  has  never 
been  loiown  there,  although  the  farmers 
work  outdoors  all  day  long.  At  night 
they  sleep  outdoors  on  porches  protected 
against  mosquitoes  by  wire  net.  But  the 
Indians  and  Mexicans,  who  have  done 
most  of  the  hard  labor  in  constructing  the 
irrigation  works,  commonly  build  their 
houses  of  a  few  poles,  with  a  brush 
roof  and  two  or  three  blankets  on  the 
side  where  privacy  is  most  desired.  Such 
a  dwelling,  representing  the  extreme  of 
the  simple  life,  costs  about  one  dollar. 

Tn  the  valley  lowlands,  on  the  Arizona 
side  of  the  river,  Egyptian  cotton  of  long, 
smo()th  staple  is  raised  on  a  scale  of  pro- 
ductiveness unap|>roached  anywhere — 
though  it  is  found  necessary  to  grow  the 
plant  three  or  four  years  before  it  be- 
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comes  properly  ac- 
climated. There 
are  not  less  than 
one  hundred  thou- 
sand acres  of  lands 
'  available  for  cotton- 
growing,  and  it  is 
reckoned  that  this 
area  is  capable  of 
producing  enough 
of  the  fiber  to  clothe 
all  the  people  of  the 
United  States. 

One  of  the  prob- 
lems met  with  for 
watering  these 
lands  along  the 
Colorado  arose 
from  the  unstable 
character  of  the 
great  river,  which 
is  constantly  shift- 
ing and  overflow- 
ing its  banks. 
When  the  site  for 
the  magnificent 
structure  known  as 
the  Laguna  Dam, 
some  distance  up- 
stream, had  been 
decided  upon,  it  re-       thk  Bio  wheel  s<™nf< 

,     .     ■^,  ,  AND  CARRlKi  IT 

mamed  to  be  deter-  thk  Mt 

mined    how   the 

water  there  impounded  should  be  carried 
down.  The  first  idea  was  to  carry  it 
through  a  big  canal  along  the  Arizona 
side  of  the  river;  but  this  would  have 
made  it  necessary  to  fetch  the  water 
across,  or  beneath,  the  Gila,  which  flows 
into  the  Colorado  from  the  east. 

The  Gila,  unfortunately,  is  even  more 
irregular  in  its  habits  than  the  Colorado. 
One  never  knows  where  to  find  it.    Next 


year  it  may  be  flow- 
ing a  mile  away 
from  the  channel 
through  which  its 
current  today  is 
passing.  In  con- 
sideration of  which 
fact,  it  was  decided 
to  bring  the  water 
from  the  Laguna 
Dam  down  on  the 
California  side  to  a 
point  below  the 
mouth  of  the  Gila, 
and  then  carry  it 
beneath  the  Colo- 
rado River  by 
means  of  a  tunnel 
— the  lands  to  be 
irrigated  being 
mainly  in  Arizona. 
This  tunnel,  with 
the  vertical  pipes 
leading  to  it  on  the 
two  sides  of  the 
river,  is  the  famous 
"siphon,"  which  is 
now  just  finished. 
The  vertical  pipes, 
lined  with  concrete, 
WATK«^PRo«  THK  CANAL  gre  140  feet  deep, 
A  La™s.  and   are  connected 

by  a  cylindrical  tun- 
nel, likewise  lined  with  concrete,  with  an 
inside  diameter  of  fourteen  feet.  The 
tunnel,  one  thousand  feet  in  length,  is 
driven  through  sandstone  rock  fifty  feet 
below  the  river  bed. 

At  first  it  was  attempted  to  do  the 
boring  with  open  headings,  but  the  ma- 
teria! was  so  porous,  and  so  much  water 
flowed  in.  that  it  was  necessary  to  resort 
to  the  compressed-air  method. 


TYPICAL  Mosuor-r 


.\EWLV   IkKIGATED 


TEACHING    GOOD    ROADS    BY 
SPECIAL    TRAIN 


A 


ROBERT    FRANKLIN 

T  every  town  and  village  along     the    fact    that    it    carries    along'    with 

the  lines  of  the  Frisco  railway     it    a    sort   of    museum    on    wheels,    to- 

system     large    colored    litho-     gether  with  a  complete  outfit  for  popular 

graphs  of  circus  poster  style     lectures   illustrated   with   magic   lantern 

One  of  the    cars, 


;  being  pasted  up  on  fences 
and  dead  walls,  announcing  the  expected 
arrival  of  the  government  Good  Roads 
Special  Train,  which  left  Brownsville, 
Texas,  on  March  25  for  a  four  months' 
trip,  to  cover  about  fifteen  thousand  miles 
in  the  States  of  Texas,  Louisiana,  Mis- 
souri, Kansas,  Arkansas,  Oklahoma,  Mis- 
sissippi, and  Alabama. 

The  posters  read:     "Coming!     Good 
Roads  Train,     Under  Auspices  of  Gov- 
ernment   Department    of    Agriculture." 
And  each  one  displays  two  striking  pic- 
tures, the  first  showing  a  man  driving  a 
wagonload  of  grain  over  a  fine,  smooth 
road,  with  comfort  and  cheerfulness,  the 
second   represent'"*'   =    iiinH*'==    farmer 
with    his    wagor 
mired  in  a  slough, 
are  labeled  respect 
"What    We    K 
Have,"   and    " 
Have    a    Lot    L 
this." 

Now,  the  trip 
the  Good   Roa 
Special   has   for 
object  the  educati 
of  the  public  in  tl 
advantages  of  goO' 
roads   and   in 
methods  whereby 
such  roads  may 
be   built.      But, 
incidentally,    it 
furnishes  a 
whole    lot    of 
entertainment. 


nay    be 
judged   from 


L  iLLtrSTRATING  ROA 
AND  CULVBHT  TO  Ci 

.bilcd.  wiih  sjmilat  mo 


pictures.  One  of  the  cars,  indeed, 
fitted  up  as  a  traveling  lecture  hall,  with 
a  seating  capacity  for  eighty  people.  The 
fact  that  the  entire  show  is  free  lends  to 
it  an  additional  attractiveness. 

The  train  consists  of  a  locomotive  and 
four  coaches.  The  first  coach  abaft  the 
tender  contains  sleeping  quarters  for  the 
train  crew ;  also  a  kitchen  outfit  to  pre- 
pare meals  for  all  hands,  including  the 
crew,  two  representatives  of  the  govern- 
ment Office  of  Roads,  one  official  of  the 
railway,  one  man  from  the  Texas  State 
Highway  Department,  and  one  officer  of 
the  American  Association  for  Highway 
Improvement, 

T"  addition,  this  for- 
rd   coach   is  pro- 
led  with  a  gaso- 
le  engine  and  dy- 
imo  to  furnish  an 
ectric  current  for 
perating  fans  and 
■lectric  lights,  and 
:or    running  —  in 
the  exhibition  car 
— certain    minia- 
ture   models    of 
road  machinery, 
etc.,   which  are 
among  the  most 
interesting 
items    of    the 
whole  outfit. 
These    are    in 
effect  toys,  but 
they    serve   to 
illustrate  ideas 
that    have    an 
i  m  po  rtant 


<  DrA[NAGR,  with    HlLLStDB   COTTER 

LBV  Watkr  under  thh  Road. 
els.  OD  the  Good  Road*  Special  Train. 


bearing  upon  the  prob-  roller,  exactly  like  a  big  one,  in  oper- 

lems  offered  for  study.  ation  on  a  model  road.    An  electric  shoe 

Car  No.  2,  which  is  the  miiseiini,  con-  that  runs  along  one  side  of  the  little  road, 

tains  these  and  other  exhibits,  including  concealed  beneath  a  slot,  carries  a  current 

eleven  models  representing  as  many  dif-  which  causes  the  roller  to  move  slowly 

ferent  kinds  of  good  roads.    There  is,  in  up  and  down  the  road.    Nothing  could  be 

miniature,    an    earth    road ;    likewise    a  more  convincing. 

gravel  road,  a  sand-clay  road,  a  plain  Along  both  sides  of  the  museum  car 
macadam  road,  several  forms  of  bitum-  are  big  photographs  showing  roads  he- 
inous macadam — tar,  oi)  and  asphalt —  fore  and  after  improvement,  according  to 
and  a  brick  road.  Differ-^nt  forms  of  various  approved  modes  of  construction, 
standard   construction   are   shown,   and.  Thus  there  is  an  instructive  picture  gal- 


wires  from  the  generator  in  the  first 
coach,  by  which  views  illustrative 
of  methods  of  road -building  are  thrown 
upon  a  screen.  ■  For  this  purpose  a 
sheet  is  hung  across  the  middle  of 
the  car,  the  audience  being  seated  on 
both  sides  of  it.  The  pictures  look  just 
the  same  from  both  sides,  except  that,  if 
there  happens  to  be  any  reading  matter 
on  them,  it  runs  backward  from  the  view- 
point of  half  the  spectators. 

It  often  happens  that  a  good  many 
more  than  eighty  people  want  to  hear  tiie 
lecture  and  see  the  magic  lantern  pictures 
— in  which  case  the  car  is  emptied  at  the 
termination  of  the  entertainment,  and  a 
fre.sh  audience  of  auditors  is 
admitted        H.  C. 


tion  to  the  locality.  Thus,  if 
there  i.s  no  rock  in  the  neighborhood  for 
road  building,  the  discussion  is  of  .sand, 
clay,  gravel,  and  ordinary  earth  as  ma- 
terials. 

Coach  No.  4  is  relatively  unimportant, 
merely  furnishing  living,  sleeping  and 
eating  quarters  for  the  representatives  of 
the  Office  of  Roads  and  other  officers  ac- 
companying the  expedition. 

The  train  will  cover  the  entire  mileage 
of  the  Frisco  system,  having  made  its 
start  from  Brownsville  because  that  is  the 
farthest  southern  point  and  the  weather 
is  getting  warmer.  Ordinarily  the  stops 
are  for  only  three  or  four  hours  at  each 
point,  the  lecture  occu- 
nvinp-  ahnnt    fortv- 


THE  RISE  OF  RICE  IN  ARKANSAS 


451 


and  cars,  and  runs  the  train  at  its  own 
expense.  Also,  it  installs  the  electric  out- 
fit. But  the  Federal  and  State  officers 
pay  the  regular  fare  for  the  distance  cov- 
ered, and  meet  the  cost  of  their  own  sub- 
sistence— incidentally,  of  course,  provid- 
ing the  models,  the  stereopticon,  and 
other  exhibition  material. 

Wherever  the  Good  Roads  Special  has 
stopped,  it  has  met  with  an  enthusiastic 
reception.  In  fact,  the  amount  of  popu- 
lar interest  aroused  has  been  surprising. 
People  have  come  in  all  sorts  of  convey- 
ances for  considerable  distances  to  s^ee 
the  traveling  exhibition  and  listen  to  the 


lectures.  They  have  gone  away  not  only 
instructed  but  edified,  having  grasped  the 
idea  of  the  importance  of  good  roads  as 
never  before.  At  the  same  time,  they 
have  come  to  realize  that  the  government, 
through  its  Department  of  Agriculture,  is 
taking  a  serious  interest  in  their  welfare, 
and  is  anxious  to  help  them.  Inspired  by 
the  object  lessons  offered,  they  will  in 
many  instances  form  organizations  of 
their  own  for  the  promotion  of  such  im- 
provements, and  the  outcome  in  a  general 
way  will  be  of  substantial  benefit  to  the 
population  over  a  wide  extent  of  terri- 
tory. 


THE    RISE    OF    RICE    IN    ARKANSAS 

By 
F.    G.    MOORHEAD 


SEVEN  years  ago  rice  was  a 
comparatively  unknown  quan- 
tity in  the  grain  inventory  of 
Arkansas.  The  original  upland 
rice  grower  of  that  state  Hid 
not  quite  go  to  the  extent  of  trying  the 
experiment  in  the  family  bath  tub,  but 
the  neighbors  laughed  fully  as  much  as 
though  he  had.  He  planted  the  seed  in 
a  little  corner  of  the  garden  and  kept  the 
rice  bed  under  water  for  weeks,  carrying 
the  water  in  a  pail  night  after  night. 
When  the  crop  was  harvested  it  wasn't 
more  than  enough  to  make  croquettes  for 
the  average  sized  family,  but  the  Stutt- 
gart enthusiast  who  had  worked  so  dili- 
gently took  paper  and  pencil  and  soon 
proved  that  at  that  rate  he  could  raise 
one  hundred  bushels  to  the  acre,  where 
Texas  and  Louisiana,  with  all  their 
swamps  and  marshes  and  lowland  rice 


fields,    were    only    producing    between 
thirty  and  thirty-five  bushels. 

That  was  the  beginning  of  upland  rice 
growing  in  Arkansas.  Today  the  Grand 
Prairie,  a  strip  of  country  fifty  miles 
wide  and  a  hundred  miles  long  in  the 
north  central  part  of  the  state,  has  prac- 
tically one  hundred  thousand  acres  of 
upland  devoted  to  rice,  the  yield  ranging 
all  the  way  from  fifty  to  one  hundred 
bushels  to  the  acre.  There  isn't  a  state 
or  a  country  doing  as  well  and  Arkansas 
grows  its  rice  on  high,  dry  lands.  Ar- 
kansas rice  growers  are  not  getting  web 
feet  paddling  around  in  marshy  lowlands, 
although  their  bank  accounts  are  growing 
as  lowland  rice  growers'  bank  accounts 
were  never  known  to  grow.  One  may 
ride  for  hours  past  continuous  fields  de- 
voted to  rice  and  flooded  by  artificial 
means,  thanks  to  the  never-ending  sup- 


ply  of  pure,  sparkling  water  pumped 
from  an  inexhaustible  underground 
source  by  means  of  the  steam-driven 
wells  with  which  the  country  is  irrigated. 
This  splendid  water  supply  is  the  secret 
of  success  of  the  Arkansas  rice  growers. 
Water  is  invariably  reached  at  a  depth 
of  from  fifteen  to  forty  feet. 

The  wells  are  sunk  one  hundred  feet 
farther  and  pumps  with  coal,  wood  or 
gasoline  fuel  force  the  water  to  the  sur- 
face and  to  a  nearby  reservoir  from 
which  it  is  distributed  to 
the    fields    of    growing 


bedroom  and  only  three  or  four  feet 
deep,  is  made  to  catch  the  flow.  A  double 
furrow  is  thrown  up  around  the  area  to 
be  irrigated  and  the  field  thus  enclosed  is 
laid  off  in  sections  with  the  plow,  each 
furrow  marking  a  four-inch  fall  of  the 
surface.  Then  a  small  ditch  is  plowed 
from  the  reservoir  straight  to  the  lower 
end  of  the  farm,  crossing  the  levees, 
which  extend  from  the  ditch  at  right 
angles.  When  a  plot  is  to  be  irrigated  a 
few  shovelfuls  of  earth  are  thrown  into 
the  ditch  at  the  intersec- 
tion of  the  lower  levee. 
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that  the  water  can  flow  into  the  next  sec- 
tion, and  so  on  until  the  entire  field  is 
flooded,  when  the  pumping  is  relaxed  and 
the  water  thereafter  is  supplied  only  in 
a  quantity  to  make  up  for  seepage  and 
evaporation. 

Irrigation  hegins  when  the  plant  is 
from  five  to  six  inches  high  and  continues 
until  the  maturity  of  the  rice,  a  period 
of  from  seventy-five  to  ninety  days.  Then 
the  ditch  is  opened  at  the  lower  end  of 
the  field  and  the  water,  which  is  of  no 
further  use,  passes  off,  permitting  the 
heaviest  harvesting  machinery  to  enter 
the  field  a  few  days  later. 

All  this  is  in  marked  contrast  with  the 
primitive  methods  still  prevailing  in  Ori- 
ental countries,  in  which  most  of  the 
world's  supply  of  rice  is  grown,  for  not- 
withstanding all  its  progress  in  rice- 
growing  in  recent  years  the  United 
States  only  raises  one  three-hundred- 
fiftieth  part  of  the  world's  crop.  In 
Japan  rice  fields,  the  plow  is  rarely  used. 
The  soil  is  dug  up  and  worked  over  with 
a  mattock;  the  rice  is  sown  in  beds  which 
are  watered  and  carefully  tended  till  the 
plants  are  six  to  ten  inches  high  when 
they  are  taken  up  and  transplanted  in 
fields  already  submerged  several  inches 
with  water.  The  rice  is  cut  by  hand  with 
an  instrument  similar  to  a  ^lii^klp.  hnitnd  in 


farmer,  on  his  uplands  fed  by  the  under- 
ground water  supply,  never  goes  out  into 
his  submerged  fields,  never  soils  his 
hands  transplanting  and  never  harvests  or 
threshes  by  hand,  yet  raises  average  crops 
fully  twice  that  of  the  Jap's.  The  aver- 
age cost  of  growing  an  acre  of  rice  in 
Japan  is  $38.00 — including  labor,  fer- 
tilizer, land  tax  and  the  other  items — 
which  makes  each  bushel  of  rice  cost  the 
Jap  grower,  at  harvest,  $1.29.  In  the 
meantime  the  Arkansas  rice  grower  has 
been  raising  rice  for  six  or  seven  years  at 
an  average  acre  cost  of  about  $20.00, 
which  has  made  his  rice  cost,  at  harvest, 
something  like  twenty-seven  or  thirty 
cents  a  bushel.  There  isn't  much  talk  of 
"the  yellow  peril"  in  the  Grand  Prairie 
upland  rice  fields.  The  Jap  has  been 
beaten  at  his  own  game  there. 

But  Arkan.sas  is  not  content  with  beat- 
ing the  Jap  and  the  rest  of  the  world  at 
growing  rice.  It  is  going  to  try  the  ex- 
periment of  putting  a  brand  new  kind 
of  rice  on  the  market:  unpolished  rice. 
Heretofore  the  trade  has  demanded  a 
highly  polished  rice,  a  grain  from  which 
not  only  the  huil  and  the  cuticle  has  been 
removed,  but  likewise  the  extreme  outer 
surface  of  the  rice  grain  itself;  a  grain, 
moreover,  which  has  been  dusted  with 
(Tliiensp  and  taTr  fn  civp  it  a 


TWO  WELLS  DtRlOATE  THIS  TWO  HUNDRED  ACRE  RICE  FIELD  NEAR   WERNER.  ARKANSAS. 


454 


TECHNICAL    WORLD    MAGAZINE 


cle  removed,  antl  the  berry  unpolished. 
But  the  rub  is  just  here:  does  the  ad- 
dition of  glucose  and  talc  constitute  an 
adulteration :  a  violation  of  the  pure  food 
law?  The  Department  of  Agriculture 
has  made  a  thorough  investigation,  as  a 
result  of  which  Secretary  Wilson  has 
filed  a  report  in  the  course  of  which  he 
says: 

"It  is  the  opinion  of  the  Department 
that  no  coating  of  any  kind  can  be  used  in 
the  manner  indicated  if  the  product  "be 
mixed,  coloreu,  powdered,  coated,  or 
stained  in  a  manner  whe.-eby  damage  or 
inferiority  is  concealed.  Ii  is  held  by  the 
Department  that  rice  treated  in  the  man- 
ner indicated  above  with  glucose  and 
starch  should  be  labeled  in  all  cases  nith 
the  name  of  the  extraneous  .substances, 
as.  'Coated  with  glucose  and  starch.'  In 
such  declarations  all  of  the  food  sub- 
stances used  for  coating  should  be  men- 
tioned. Any  coloring  matter  or  other 
substances  that  may  be  employed  to 
change  the  tint  of  the  rice  should  be  de- 
clared on  the  label.  The  question  of  the 
wholesomeness  of  paraffin,  talc,  or  other 
non-food  substances  used  is  to 
be  construed  in  such  a  way  as 


cases  is  at  least  of  questionable  propriety, 
and  in  the  opinion  of  the  Department  it 
should  be  excluded  from  food  products." 

Think  of  sending  a  child  to  the  comer 
grocery  store  lo  lisp  some  such  order  as 
this  to  the  clerk:  "Pleath,  my  mamma 
wanth  a  nickleth  worth  of  rith  coated 
with  glucoth  and  starth."  There  isn't  a 
jury  in  the  country  but  would  exonerate 
the  child  for  losing  the  nickel  or  buying 
■'all-day  suckers,"  instead. 

Arkansas  rice  men  are  going  to  be  the 
first  to  come  to  the  rescue  of  the  family 
errand  runners,  the  corner  grocer  and  in- 
cidentally a  goodly  proportion  of  the 
rice  eaters  of  the  country.  During  the 
past  smnmer  a  company  was  organized  at 
Hickory  Ridge  and  almost  five  thousand 
acres  of  new  rice  lands  were  opened  up. 
all  the  crop  from  which  is  to  be  run 
through  a  mill  at  Hickory  Ridge  and  put 
on  the  market  in  an  unpolished  condition. 
Some  day  the  Department  of  Agriculture 
is  going  to  stop  the  sale  of  glucosed  and 
talced  rice,  unless  explicit  lafcls  are  used, 
and  the  Arkansas  folks  believe  there  is  a 
lot  in  being  in  on  the  ground  floor. 

Incidentally  it  may  be  added  that  Ar- 
kansas raises  more  bushels  to  the  acre 


POURING  FROM  UNDEBUBOUND  AT  THE  RATE  OF  TWO  THOUSAND  GALLONS  A  MINUTE. 


of  them.    Rice  has  a  greater  importance 
than  is  often  realized. 

So,  one  of  the  lesser  states  of  this  great 
commonwealth  —  Arkansas — stands  pre- 
eminently in  the  front  rank  of  one  of  the 


world's  most  important  cereal  industries, 
Arkansas  is  not  to  be  sniffed  at,  to  be 
treated  with  scorn.  It  is  to  be  regarded 
with  considerable  respect.  Arkansas  is  a 
"coming"  state. 


OIL    PRESSED    FROM    FISH    AT    SEA 

By 


ARTHUR  ST.  GEORGE  JOYCE 


A  LARGE  fleet  of  small  steam- 
ers ply  up  and  down  the  north 
Atlantic  coast,  as  near  to 
shore  as  the  law  will  let  them, 
netting  up  the  menhaden  or 
"mossbunkers"  by  the  million.  Now  the 
menhaden  is  a  small  fish  that  is  unfit  for 
food,  but  rich  in  oil,  and  after  that  is 
extracted,  the  various  chemical  elements 
entering  into  his  composition  make  him 
desirable  as  a  fertilizer.  So  it  has  a 
great  commercial  value,  and  as  it  is  pro- 
lific and  there  are  thousands  of  billions 


of  the  species  afloat  in  the  Atlantic,  it  is 
worth  going  after. 

So  for  many  years  the  menhaden 
steamers  have  filled  their  bunkers,  and 
steamed,  heavy-laden  to  port,  where  their 
contents  were  disgorged  into  the  fac- 
tories. All  this  took  time.  The  steamer 
often  had  to  make  a  two  or  three  day's 
trip  to  the  factory  and  consume  as  much 
more  time  getting  back  to  the  fishing 
grounds. 

As  a  result  the  plan  has  been  evolved 
of  building  a  floating  factory  in  the  form 


OIL  PRESSED  FROM  FISH  AT  SEA 


great  gloomy  cavern.    And  then,     dumping  Mbhhadkn  into  Pkns  at  a  Rhode  Island  ffrtil]; 

stiH  bewildered,  he  is  catapulted  Factorv. 

into  another  big  cavern  and  his  ^'";  fi""  ""  thro-n^.n^bMric  .housand.  i..sa 
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boats.  Her  crew  drink  water  distilled 
from  the  sea  by  the  latest  approved  ap- 
paratus. Her  factory  department  can 
go  night  and  day  and  turn  out  immense 
quantities  of  oil  and  fish  refuse,  for  all 
of  which  she  has  ample  storage  facihties, 
and  last  but  not  least,  she  can  store  fifteen 
thousand  barrels  of  food  fish. 

This  latter  feature  is  one  of  her  most 
valuable  ones.  For  when  the  fishermen 
haul  in  their  nets,  cast  for  menhaden 
only,  they  haul  forth  not  only  the  oily 
product,  but  great  quantities  of  food 
fish.  Blue  fish,  sea  trout,  sea  bass,  floun- 
ders, white  fish  and  other  edible  species 
of  food  fish  are  gathered  in  indiscrim- 
inately with  the  meek  and  lowly  but 
much  songht-after  mossbunker.  Such  fish 
are  of  no  use  for  oil  production,  and 
while  they  would  be  all  right  to  grind  up 
as  fertilizer,  they  have  a  far  greater  value 
as  food.  So  they  are  packed  in  barrels, 
and  kept  on  ice  in  cold  storage,  and  low 
temperatures  being  produced  by  the  ship's 
own  plant,  until  a  few  days  later  they 
are  unloaded  in  port,  and  find  their  way 
to  the  table. 

The  Mills  has  two  elevators,  one  on 
either  side  just  forward  of  amidships, 
and  when  the  little  fishing  steamers  tie 
up  alongside,  she  can  handle  twenty-four 
thousand  barrels  of  fish  in  twenty-four 
hours.  This  capacity,  however,  is  not 
often,  if  ever,  attained.  From  the  ele- 
vators the  fish  drop  into  the  belt  weigh- 
ers, which  not  only  weigh  them,  but  con- 
vey them  to  the  vaults  in  the  hold.  From 
there  they  are  carried  to  the  cookers. 
Then  the  fish,  who  by  this  time  has 
passed  from  this  earth,  or  water,  and 
don't  care  what  happens  to  his  carcass, 
is   passed   through   four   screw   presses. 


which  squeeze  all  the  oil  and  moisture 
out  of  him.  The  oil  runs  through  pipes 
to  the  oil  room  between  decks,  and  is 
there  separated  from  the  water.  The  oil 
goes  to  the  storage  tanks,  which  have  a 
capacity  of  four  thousand  barrels,  and  the 
water  flows  through  other  pipes  to  be 
condensed  into  steam.  So  the  little  moss- 
bunker  is  not  only  required  to  give  up  all 
his  oil,  his  skin  and  bones  and  flesh  for 
commercial  purposes,  but  is  actually  re- 
quired to  help  supply  the  steam  with 
which  his  relatives  are  annihilated,  and 
the  steamer  propelled. 

The  squeezed  body  is  sent  to  conveyors 
which  have  blowers  attached,  and  the 
scrap  is  sent  flying  into  automatic  bag- 
ging machines,  drying  as  it  goes  in  a  few 
seconds,  and  bagged  at  the  rate  of  five 
tons  an  hour. 

When  the  vessel  has  taken  on  a  full 
cargo,  she  races  to  port  and  unloads,  takes 
on  fresh  supplies  for  the  men  employed 
by  the  company,  and  returns  to  her  work. 
So  instead  of  bringing  the  product  to 
port,  and  wasting  much  time  in  the 
course  of  the  year,  she  brings  the  finished 
product. 

The  Mills  has  a  wireless  equipment,  too, 
and  can  keep  in  touch  with  not  only  the 
vessels  of  the  fleet,  hut  with  headquarters 
on  shore  as  well.  If  a  fishing  boat  has 
an  extraordinary  catch  and  gets  its  cargo 
before  the  Mills  is  due,  a  flash  through 
the  air  will  take  this  floating  factory  to 
her,  relieve  her  of  her  burden,  and  permit 
her  to  load  up  again. 

The  menhaden  is  a  clannish  fish.  It 
usually  travels  in  schools  and  the  school 
may  extend  over  a  space  sixty  miles  wide. 
Of  course  when  a  school  appears,  it  is 
easy  to  dip  the  fish  up  by  the  million. 


A    POOR    MAN'S    CHANCE 

By 

GEORGE    H.    GUSHING 


"1 >V 
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\  VERYWHERE  land  is  being 

spoiled  by  bad  farming.  Some 
of  this  is  done  by  land  own- 
who  know  no  better. 
Most  of  it  is  done  by  land 
renters,  who  know  better  but  who  rob 
the  soil  that  they  may  make  money  easily 
— and  move  away.  Canada  has  the  bulk 
of  the  unspoiled  land  on  two  continents. 
She  will  not  lease  it  to  have  it  spoiled. 
At  the  same  time  she  wants  it  farmed. 
To  attract  these  land  renters  and  to  build 
up  a  nation  of  land  owners,  we  built  our 
ready-made  farms — farms  with  houses, 
barns,  fences  and  wells  upon  them.  Now, 
in  addition,  we  have  decided  to  loan 
money  to  American  land  renters  who  are 
proven  farmers,  men  who  have  made 
good  and  who  own  certain  farm  equip- 
ment. This  renter  moves  his  equipment 
from  one  farm  to  another  and  pays  the 
same  on  the  new  that  he  would  pay  as 
rent  on  the  old.  Once  there  he  has  be- 
come a  land  owner,  and  as  such  is  as 
much  concerned  with  conserving  his  land 


as  he  is  with  increasing  his  crop.  His 
position  is  completely  changed." 

This  is  the  program  of  Canada's  great- 
est railway  as  announced  by  the  head  of 
its  department  of  natural  resources — 
John  S.  Dennis.  He  tells  how  easily  it  is 
all  done. 

"The  land  renter  prefers  to  be  a  land 
owner.  Anywhere  he  can  get  land  on 
payments  but  he  can't  go  any  further 
with  the  financing;  he  can't  build  his 
house  and  other  buildings  with  his  ready 
money.  We  lend  him  what  he  needs ;  we 
help  him  past  the  corner." 

Another  thing — something  beyond  a 
chance  to  buy  land  on  payments — is 
drawing  farmers  from  the  United  States 
to  Canada.  Mr.  Dennis  expresses  it 
thus: 

"Irrigated  farms  are  the  oldest  kind  of 
farms.  Natural  rainfall  may  be  too 
abundant  or  insufficient :  either  ruins  a 
crop.  Irrigation — especially  when  its 
water  supply  springs  from  the  melting 
snows  on  nearby  mountaintops — assures  a 


steady  crop  by  preventing  both  drought  Egypt,     where     irrigation     is     natural, 

and  rtood.     Also  water  flowing  to  land  through  the  agency  of  the  Nile." 

and  to  crops  from  streams  adds  the  min-  The  tillable  land  of  the  United  States 

eral  ingredient,  which  is  the  best  of  fer-  is  filling  up — a  bard  thing  to  realize — but 

tihzer,  a  thing  impossible  with  rainfall,  still  the  immigrant  horde  comes  to  Ellis 

Also  again,  it  is  peculiar  that  emigration  Island  and  demands  to  be  taken  care  of, 

has  never  been  away   from  but  always  preferably   on    the    land.      One    shrewd 

toward  irrigated  lands.     From  Joseph's  Canadian  recently  expressed  it  thus : 

time,   the  nations  have   fought  to  own  "As  the  swarm  pours  in  over  the  east- 
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ern .  edge  of  the  bowl  some  must  be 
pushed  out  over  the  western  edge ;  that 
accounts  for  the  emigration  from  the 
United  States  to  western  Canada." 

For  forty  years  Mr.  Dennis  has  been 
telling  the  truth  about  the  vast  reaches 
north  of  this  ■  country,  but  the  tide  of 
population  was  not  ready  to  overflow 
from  the  United  States  and  the  railroads 
were  not  ready  to  expand.  So  the  people 
scoffed  and  passed  on. 

Then  over  the  same  trail  went  the 
Canadian  Pacific  Railway  laying  its  line 
to  the  Pacific  Coast. 

Then,  ten  years  ago,  events  seemed  to 
crystallize.  The  Canadian  Pacific  took 
Mr,  Dennis  into  its  organization ;  the 
United  States  showed  the  first  signs  of 
overflowing ;  and  the  emigration  to  west- 
ern Canada  began. 

As  might  be  expected  from  a  gradu- 
ate engineer  who  had  spent  thirty  years 
on  government  work,  Mr,  Dennis  would 
do  nothing  until  he  had  made  an  engi- 
neer's survey  of  the  controlled  land  and 
knew  what  it  contained.  This  disclosed 
one  strip  of  3,000,000  acres  which  to  his 
mind  was  ideal  for  safe  exploitation.  It 
was  a  rectangle  of  land,  the  southwest 
corner  of  which  was  cut  away  by  the 
Bow  river  and  the  northeast  corner  of 
which  gives  place  to  the  Red  Deer  river. 
Between  these  streams  lay  a  princely 
estate  of  1,200,000  acres  of  lowland  irri- 
gable with  the  waters  of  the  Bow  river 
and  1,800,000  acres  of  uplands,  depend- 
ent for  cultivation  upon  the  rainfall  pro- 
vided by  a  kindly  Providence. 

At  the  point  where  Bow  river  ceases  to 
hover  along  the  southern  boundary  and 
starts  due  north,  the  Canadian  Pacific 
Railway,  under  the  direction  of  Mr. 
Dennis,  threw  up  its  first  dam  and  built 
its  first  irrigation  ditches.  By  organizing 
a  selling  force  in  every  part  of  the  United 
States  and  England ,  he  distributed  this 
land  and  settlers  began  to  arrive  and  also 
to  give  freight  to  the  railroad. 

Working  as  the  head  of  the  irrigation 
department,  Mr.  Dennis  settled  part  of 
that  3,000,000  acres  which  immediately 
surrounds  Calgary — on  the  western  edge 
of  the  Bow  river  district.  There  re- 
mained the  other  two  strips  yet  to  be 
-  irrigated  by  this  water  supply  from  Bow 
river  and  to  be  distributed  to  land  set- 
tlers. 


?,  Dennis,  the  Enginhrr  Whosh  Zryaur 

Settle  Wrstemn  Canada  Have  Been 

bountjfullv  rewarded, 


It  was  about  that  time  that  the  Cana- 
dian Pacific  Railway  decided  that  since 
its  holdings  in  land  and  other  natural  re- 
sources had  a  value  of  $200,000,000  they 
were  big  enough  to  warrant  a  general 
department  of  their  own. 

In  casting  about  for  the  man  who 
could  handle  this  proposition,  the  Cana- 
dian Pacific  ran  over  the  records  of  those 
who  had  been  serving  the  company.  Mr. 
Dennis  had  built  the  system  near  Calgary 
and  had  sold  the  land  which  was  irrigated 
by  the  ditches.  What  is  more,  he  had 
started  people  to  settle  in  that  district 
and  these  settlers  were  producing  freight 
which  produced  revenue.  He  was  a 
natural  choice. 

One  of  his  first  undertakings  under 
the  new  department  was  to  extend  irri- 
gation to  a  second  section  of  that  3,000,- 
000  acre  strip  east  of  Calgary.  The  key- 
note of  this  was  the  new  dam  built  on 
a  new  model  and,  incidentally,  this  is 
the  longest  in  the  world  today.    It  meas- 
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ures  one  and  a  quarter  miles.  Behind 
that  dam  backs  up  a  reservoir  eight  miles 
long  and  a  mile  and  a  half  wide.  Im- 
mediately above  that  dam  and  at  the 
lower  end  of  the  reservoir  open  the  irri- 
gation canals  which  are  fitted  with  locks 
and  water  checks.  The  whole  scheme  is 
so  arranged  that  before  any  water  can 
pass  over  the  dam  the  canals  must  be 
full  and  before  the  canals  can  be  full  the 
farms  must  first  have  had  all  the  water 


out.  In  fact  as  one  year  follows  another 
they  find  that  their  work  is  getting  harder 
because  of  the  impoverishment  of  the 
soil." 

Another  agent  added  an  enlightening 
•word: 

"These  land  renters  are  mostly  men  of 
families  who  are  not  quite  able  to  do 
what  a  growing  family  demands.  They 
want  to  make  a  change.  They  have 
enough  stock  to  equip  a  farm;  enough 


PLOWING  ON  "READY-M.^DE"  FARMS,  SEDGEWICK. 


they  need  for  the  crops.  Thus  the  melt- 
ing snows  from  the  mountaintops  will 
assure  a  steady  supply  of  water ;  the  dam 
assures  a  full  reservoir;  and  the  full 
reservoir  assures  that  the  irrigation  ca- 
nals will  water  the  land.  This  means 
that  this  irrigation  project  cannot  fail. 

In  conference  with  his  agents  at  Chi- 
cago and  again  in  the  western  depart- 
ment, Mr.  Dennis  asked  the  question : 

"How  can  we  get  settlers  into  western 
Canada  and  especially  into  the  Row  river 
reservation  ?" 

The  answer  almost  unanimously  was: 

"Help  them  to  finance  the  purchase  of 
that  land," 

One  shrewd  agent  who  had  been 
through  the  central  eastern  portion  of 
the  United  States,  made  this  statement: 

"The  original  owners  of  those  farnis^ — 
the  men  who  made  the  agricultural  sec- 
tions of  those  states  famous^-are  no 
longer  tillers  of  the  soil.  They  have 
grown  old  and  having  made  money  have 
moved  to  the  cities.  Their  sons  have 
gone  into  other  kinds  of  business,  mostly 
in  the  cities.  The  old  homesteads  have 
been  turned  over  to  land  renters.  These 
renters,  with  no  incentive  to  save  the 
soil,  are  taking  each  year's  crop  in  the 
easiest  and  most  profitable  way.  For  a 
temporary  policy  that  is  good  enough  but 
as  a  long-time  method  it  does  not  work 


farming  implements;  and  a  little  money. 
They  could  make  the  first  payment  on  a 
farm  and  work  it  until  it  began  to  yield 
but  they  could  not  undertake  to  break  the 
virgin  soil,  build  the  houses,  the  bams 
and  the  fences  and  in  addition  meet  the 
expense  of  moving." 

Right  there,  Mr.  Dennis  put  in  a  word  : 
"Suppose    we    loaned    them    enough 
money  to  do  these  things,  how  many  men 
could  you  move  to  western  Canada  ?" 

The  answer  was  again  almost  unani- 
inous :  . 

"All  you  could  possibly  care  for." 
So  far  as  Mr.  Dennis  was  concerned, 
that  ended  it:  he  was  ready  to  go  ahead 
with  the  financing.  But.  the  Canadian 
Pacific  Railway  had  to  be  taken  into  con- 
sideration. It  has  seventeen  thousand 
miles  of  railroad — the  only  carrier  reach- 
ing from  coast  to  coast  on  this  continent. 
That  means  big  business  with  big 
methods.  It  means  big  departments  and 
big  department  heads  with  big  men  on  a 
big  and  austere  board  sitting  over  them 
to  direct  their  movements.  It  means  that 
nothing  is  considered  but  things  which 
involve  good  business  methods  with  a 
profit  as  the  result.  This  board  sits  at 
Montreal  and  passes  upon  the  programs 
which  come  up  from  any  one  of  the  de- 
partments upon  that  far  flung  Hue,  To 
Montreal  Mr.  Dennis  went  as  the  apostle 
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of  the  prairies  to  plead  the  cause  of  the 
farm  renter  of  the  United  States  and  of 
England.  He  wanted  the  bigTailroad  to 
lend  them  money  and  he  put  it  convinc- 
ingly ; 

"You  understand,  gentlemen,  that  the 
money  lenders  will  not  advance  money 
upon  unimproved  real  estate.  You  know 
too  that  the  banks  of  Canada  cannot  do 
so,  being  circumscribed  in  their  trans- 
actions by  proper  and  safe  laws.  Yet 
there  are  no  such  restrictions  against  this 
railroad.  We  have  money  which  we  can 
lend.  If  we  should  buy  bond.s  with  it — 
thus  lending  it  to  other  corporations — we 
would  get  but  four  per  cent.  By  lend- 
ing thiff  money  to  these  new  farmers  we 
can  get  six  per  cent — two  per  cent  more 
than  we  could  get  elsewhere.  It  is,  for 
us,  a  good  business  proposition. 

"At  the  same  time  the  borrowers  are 
becoming  grain  and  general  produce 
growers  and  that  means  eastbound 
freight  for  us.  They  will  need  home 
comforts  and  farm  implements ;  that  will 
mean  west  bound  freight  for  us.  Every 
new  settler  adds  to  the  traffic  of  this 
railroad." 

"How  much  money  will  it  take?"  put 
in  a  practical  director, 

"It  will  cost  about  $2,000  to  put  up  a 
small  but  comfortable  house,  a  barn,  to 
sink  a  well,  and  to  build  a  fence  around 
the  place.     It  might  take  $2,500.     To 


finance  the  location  of  two  hundred  and 
fifty  new  farmers  on  our  land,  on  ready- 
made  farms,  would  cost  $500,000  the 
first  year." 

"If  these  men  are  going  to  work  it 
out,  as  Mr.  Dennis  says  they  are,  I  think 
we  ought  to  be  willing  to  lend  them  a 
little  money  until  they  get  started,"  said 
one  of  the  directors.  "Almost  any  busi- 
ness man  will  lend  his  partner  enough 
money  to  help  him  buy  a  house  if  that 
house  is  going  lo  make  the  partner  more 
dependable.  I  can  see  no  reason  why 
a  railroad  which  has  the  money,  should 
not  do  the  same  thing  with  the  men  who 
want  to  make  new  homes,  open  new 
farms  and  create  for  it  new  traffic." 

With  that  statement  the  thing  was 
done.  The  Canadian  Pacific  Railway  set 
aside,  to  be  spent  this  year,  $500,000. 
Next  year  it  may  set  aside $5,000,000.  It 
was  a  good  business  move  at  that.  By 
loaning  this  money  at  six  per  cent  the 
railroad  gets  two  per  cent  more,  or 
$10,000,  than  it  could  get  by  loaning  it 
in  any  other  way.  In  addition,  it  sells 
two  hundred  and  fifty  farms  and  estab- 
lishes two  hundred  and  fifty  new  sources 
of  traffic.  It  was  a  good  business  move 
for  the  Canadian  Pacific  Railway — no 
one  of  the  officials  claims  it  is  anything 
more  or  less.  But,  it  also  gives  two 
hundr-ed  and  fifty  men  an  opportunity 
to  work  farms  for  themselves. 


TO    PREVENT    OCEAN    DISASTERS 

By 
JOHN    E.    WHITMAN 


SPEED  mania,  an  exaggerated 
idea  of  luxury,  reckless  careless- 
ness, sea  lanes  too  far  to  the 
north, — in  the  path  of  icebergs 
— in  the  desire  to  shorten  the 
route  between  America  and  Europe,  an 
imperfect  and  inadequate  wireless  equip- 
ment, and  a  type  of  life-boat  that  inven- 
tion should  long  ago  have  superseded — 
all  these  are  factors  in  perhaps  the  most 
terrible  drama  in  the  annals  of  ocean  dis- 
aster, the  loss  of  the  Titanic,  False 
theory  in  the  construction  of  safety  bulk- 
heads may  be  very  properly  added  to  the 
list.  The  human  equation  need  not  be 
considered  in  this  connection.  The  men 
— officers,  crew  and  passengers — did  the 
best  that  human  beings  could  do  under 
the  circumstances.  No  one  can  question 
their  actions  in  their  last  moments.  They 
gave  an  account  of  themselves  that  re- 
quires neither  defence  nor  praise.  Their 
behavior  was  above  commendation. 

Never,  according  to  ship  captains,  have 
icebergs  so  huge  and  fields  so  vast  in 
extent  been  sighted  in  the  North  Atlantic 
as  they  have  during  the  past  spring. 
Under  the  circumstances  the  charge  of 
speed  mania  is  well  founded.  Passen- 
gers' lives  should  count  for  more  than 
trans-atlantic  records.  Likewise,  pala- 
tiaj  ball  rooms,  luxurious  swimming 
tanks  and  roomy  tennis  courts  are  all 
well  enough  in  their  way;  cramped  ^quar- 
ters with  plenty  of  life-boats  are  prefer- 
able. 

But  nothing  can  change  the  past.  The 
question  now  is.  What  can  human  in- 
genuity, engineeritig  skill  and  invention 
accomplish  to  safeguard  the  future  ? 

Discussion  after  the  event  shows  that 
the  Titanic,  with  its  double  bottom  and 
its  system  of  vertical  bulkheads,  was  but 
little  safer  than  a  vessel  without  these 
protective   devices   against   accident,    in 


other  words  that  this  great  vessel,  nearly 
nine  hundred  feet  long,  capable  of  easily 
accommodating  over  three  thousand  peo- 
ple, and  supposedly  very  nearly  unsink- 
able,  had  less  of  a  chance  for  survival 
after  collision  with  the  unseen  and  sunken 
spur  of  the  iceberg  than  an  old  time  sail- 
ing vessel  would  have  had.  The  stokers 
and  other  ship  workers  below  at  the 
time  of  the  yielding  of  the  bulkheads, 
who  were  later  picked  up  in  the  sea, 
narrate  that  the  vertical  bulkheads  were 
unable  to  resist  the  force  of  the  inrushing 
waters. 

Ship  builders  have  immediately  become 
fertile  in  expedients,  to  obviate  so  terri- 
ble a  result,  in  their  plans  for  future 
ship  construction.  For  the  vertical  bulk- 
head it  has  been  suggested  that  the  hori- 
zontal be  substituted,  and  that  thereby 
each  deck  of  the  vessel  be  sealed  as 
tightly  in  case  of  need  as  the  bottom, 
itself,  of  the  liner.  Thus  even  should  a 
vessel  be  split  along  the  bottom  from 
bow  to  stern,  as  was  the  Titanic,  these 
deck  bulkheads  could  be  closed  and  the 
steamer  could  remain  afloat  till  assist- 
ance were  summoned  by  wireless  or 
otherwise,  even  though  she  were  sub- 
merged to  her  middle  deck. 

Captain  George  A.  Chaddock,  an  Eng- 
lish naval  expert,  says :  "Ships  must  be 
made  absolutely  or  relatively  unsinkable. 
The  decks  are  the  true  line  of  defense. 
Their  hatches  should  be  water-tight  and 
immovable.  Between  decks  water-tight 
divisions  or  collision  bulkheads,  of 
course,  should  be  retained.  Had  the 
first  deck  above  the  injured  bottom  of 
the  Titanic  been  seaworthy  the  vessel 
would  have  floated  without  assuming  any 
dangerous  angle  until  the  rescuers  ar- 
rived. In  no  circumstances  can  a  ship 
as  now  built,  with  useless  wooden 
hatches,  survive  anything  but  compara- 
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quiet  waters. 

Life-boats  as  now  constructed,  and  as 
lowered  into  the  water,  do  not  seem  to 
be  adequate  to  tiic  demands  placed  upon 
them.  In  the  first  place  they  are  fragile, 
easily  capsized,  hard  to  lower,  and  in 
danger,  if  the  sea  be  at  all  rough,  of 
being  dashed  to  pieces  against  the  sides 
of  the  vessel.  There  are  other  difficul- 
ties, too.  It  is  an  extremely  hard 
thing  to  lower  such  a  boat  containing 
some  fifty  people  for  a  distance  of  sev- 
enty feet.  In  fact,  it  seemed  impossible 
to  do  this  on  the  Titanic  and  as  a  conse- 
quence many  of  the  boats  were  but  little 
more  than  half-filled.  Also,  if  the  sink- 
ing ship  should  list  to  one  side,  as  gener- 
ally happens,  the  line  of  boats  on  one 
side  of  the  vessel  is  likely  to  be  sub- 
merged, the  other  to  be  raised  high  in  the 
air.  rendering  all  useless. 

Recently  a  life-boat,  cylindrical  in 
shape  like  a  dirigible  torpedo,  and  de- 
signed to  be  launched  in  much  the  same 
way,  was  exhibited  at  Toronto,  Canada. 
The  inventor  claims  that  it  can  neither  be 
capsized  nor  sunk.  It  is  designed  to 
bear  forty  persons  to  safety.  The  ap- 
paratus consists  of  a  double  cylinder. 
The  outer  cylinder  is  permitted  to  roll 


freely  with  the  action  of  the  waves.  The 
ends  of  this  cylinder  contain  bulkheads. 
The  inner  shell  is  suspended  from  these. 
The  outer  cylinder  is  twenty-four  feet  in 
length,  six  feet  in  diameter.  Air  is  drawn 
into  the  inner  shell  or  cradle  by  means 
of  a  pump,  through  a  hollow  tube,  which 
curves  up  on  the  outside,  well  above  the 
water,  A  system  of  valves  expels  the 
impure  air.  A  number  of  these  valves 
are  always  above  the  water  line.  This 
boat  is  not  lowered  awkwardly  from  the 
deck  of  the  vessel,  but  slides  head  on  into 
the  sea.  A  special  launching  device  has 
been  constructed  for  this  purpose.  Pas- 
sengers were  aboard  when  this  new  life- 
boat was  first  tried  out.  They  reported 
that  they  experienced  but  little  discom- 
fort. 

This  looks  like  a  feasible  solution  of 
the  life-boat  problem.  Only  the  unprece- 
dentedly  calm  ocean  saved  the  lives  of 
the  Titanic's  survivors  whom  the  Car- 
pathia  picked  up.  If  the  seas  had  been 
rough  the  greater  part  of  these  ill- 
manned  craft  would  undoubtedly  have 
gone  quickly  to  the  bottom,  if  indeed  con- 
ditions had  been  such  that  they  could 
have  been  launched  at  all. 
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The  question  of  the  regulation  of  wire- 
less is  one  that  the  wreck  of  the  Titanic 
has  also  brought  direct  attention  to.  For 
some  time  authorized  wireless  operators 
on  both  land  and  sea  have  complained 
that  the  hosts  of  irresponsible  amateurs 
who  experiment  along  the  Atlantic  coast 
have  seriously  hampered  their  work.  A 
wireless  station  of  this  sort  can  very 
easily  pick  up  a  message  that  is  sent 
from  a  vessel  in  distress  and  thus  pre- 
vent its  being  received  by  some  other 
ship  that  would  at  once  set  its  course  in 
the  direction  indicated  by  the  C.  Q.  D. 
signal.  In  connection  with  the  disaster 
to  the  Titanic  there  seems  to  have  been 
a  veritable  wireless  chaos.    Major  Floyd 


Page,  at  the  meeting  of  the  London 
Chamber  of  Commerce,  spoke  with  some 
heat  in  reference  to  this  matter.  "The 
United  States,"  he  said,  "is  the  only 
country  in  the  world  where  the  tele- 
graphs do  not  belong  to  the  government, 
and  unfortunately,  it  has  become  the 
fashion  in  that  country  to  permit  ama- 
teur wireless  operators.  When  we  read 
that  Marconigrams  can  be  tapped  we 
must  remember  that  the  United  States  is 
the  only  country  in  which  that  can  be 
done." 

Congressional  action  doubtless  will  put 
a  stop  to  this  pernicious  activity  of  ama- 
teurs. All  wireless  should  be  directly 
under  government  control. 


Philosophy  of  La  Rochefoucauld 

^  Our  virtues  are  most  frequently  but  vices  disguised. 

^  Neither  the  sun  nor  death  can  be  looked  at  with  a 
steady  eye. 

^  A  man  who  is  ungrateful  is  often  less  to  blame  than 
his  benefactor. 

^  The  true  way  to  be  deceived   is  to   think  oneself 
more  knowing  than  others. 


Second  5i0ht 

governess    < 


His  Limit 

"T  LOVE  you !"  he  cried,  throwing  all  restraint 
to  the  winds. 

"Do  you  really  and  truly  love  me?"  she 
answered,  still  unyielding. 

"I  swear  I  do !" 

"How  much  ?" 

"How  do  I  know  how  much  ?  With  all  my 
heart  and  soul  and  strength  and  mind  and " 

"Wait.     Couldn't  you  love  me  any  more?" 

"Dearest,  if  I  loved  you  any  more  I  don't 
ihlnk  I  could  stand  it," 

"Why  not?" 

"I  might  want  to  marry  you." — Cleveland 
Plain  Dealer. 


"How  do  you  know  that?" 

"Last  night  out  in  the  hall  I  heard  her  tell 
Father  that  he  hadn't  had  a  shave." — FUegende 
Blaelter. 

Jt 

Kinship 

Jane  a  hlood  relation?' 


"Mamma,  i 
"Yes,  dear. 

"Is  she  one  of  the  bloodies! 


Hia  Honor  ind  Decency 

A  YOUNG  assistant  disiricl  attorney,,  while 
conducting  a  case  wherein  one  woman  had 
called  another  unmeniionahle  names,  put  the 
plaintiff  on  the  stand  and  directed  her  to  tell 
just  what  the  accused  had  said. 

"But  I  just  can't,"  she  gasped  in  surprise : 
"why  it's  not  fit  for  any  decent  person  to  hear." 

"Well,  then,"  he  replied,  cheerfully,  "just  step 
up  and  whisper  it  lo  Mis  Honor."— rAf  Hamfi- 
ton  Magazine. 


Aiftection  by  Proxy 

"I  FIND  that  my  husband  has  been  having  the 
office  boy  call  me  up  every  day  and  mumble 
terms  of  endearment.  That's  a  nice  way  to 
fool  his  wife !  He's  been  going  to  the  ball 
game." 

"How  is  it  that  you  didn't  catch  on  to  the 

"Well,  I'm  busy  al  bridge  every  day,  and  I've 
been  having  Ihe  cook  answer  the  telephone" 

—N.   y.  Am     ■ 


"Charlhy,"  said  young  Mrs.  Torkins,  "our 
cook  wants  more  wages." 

"Well,  I  should  think  she  would.  I  don't 
see  how  she  can  expect  to  keep  her  health 


Like  Real  Life 

"Dors  the  hero  marry  the  heroine  a 
of  all  their  troubles  ?" 

"No;  at  the  beginning." — Judge. 


Not  P«rtlcul«r 

"Doctor,  how  can  I  ever  repay  you  for  your 

"Doesn't  matter,  old  man.    Check,  money  or- 
der, or  cash." — Milwaukee  Sentinel. 


BLOWING  OFF  STEAM 


In  The  Boxes 

"Shall  we  go  into  the  East  Side  and  take 
a  look  at  the  'Great  Unwashed'?" 

"No ;  let  lis  go  to  the  opera  and  see  the 
Great  Undressed." — Lifpincolt's. 


The  Test 

"In  Chapter  I  he  shoots  at  her  five  times. 
Ain't  thai  grand?" 

"Ves ;  but  them  novels  are  misleading. 
Mayme,  There  ain't  no  earnest  love  like  that 
in  real  li/e." — Kansas  City  Journal. 


Frnnkness 

"Did  that  young  man  kiss  you  last  night?" 


fori 


"Yks, 


Perhaps 

said  the  man  who  would  n 
Republican,  even  though  he  w 


form  ticket,  "I'm  a  Democrat.  And  so  was 
my  father  and  my  grandfather  and  my  great- 
grandfather." 

"Huh  1"  said  the  candidate,  "and  if  your 
father  and  grandfather  and  great-grandfather 
had  been  horse-thieves,  what  would  you  have 

"Wal,"  responded  the  other  thoughtfully, 
"in  them  circumstances  I  reckon  I'd  'a'  bin  a 
Republ  ican.' ' — Ej  'cry  body 's. 


"Mother,  do  yon  suppose  that  he  c 
the  way  up  liere  just  to  hear  me  sing 

Bils. 


Technicil  Defense 

"Sam  Johnson,  you've  been  fightin'  agtn. 
You'.ie  lost  Iwo  of  yo'  front  leeth." 

"No,  I  ain't,  Mammy,  honest.  I'se  got  'em 
in  me  pocket." — Life. 


Ftmlllar  Noise 


A  Novice 

Daughteii — "But,  mother,  I  don't  .we  how 
you  can  give  me  any  advice  as  to  my;  married 
life  when  you  have  only  licen  married  once, 
and  I  have  already  been  married  three  times." 
— Fliegendc  Blaetler, 


restaurant) — "John,   dear, 


Realization 

"I  Wonhf.r  if  your  sister  realizes,  Johnny, 
that  during  the  last  three  months  I  have  spent 
many  dollars  in  sweets  on  her?" 

"I'm  sure  she  does,  Mr.  Sweetly ;  that's  why 
she's  not  letting  on  she's  engaged  to  Mr. 
Rigger." — Nrzf  York  Evening  Mail. 


Opera  at  Home 

OLRTiMf!R— "Is  your  married  life  one  grand, 
sweet  song?" 

Newly  WED — "Well,  since  our  baby's  been 
born  it's  been  like  an  opera,  full  of  grand 
marches,  with  loud  calls  for  the  author  every 
night,"— riV-Si/j. 


Yes,  By  Gosh 

Two  MEN  were  hotly  discussing  the  merits 
of  a  book.  Finally  one  of  them,  himself  an 
author,  said  to  the  other:  "No,  John,  you 
can't  appreciate  it.  You  never  wrote  a  book 
yourself." 

"No,"  retorted  John,  "and  I  never  laid  an 
egg,  but  I'm  a  belter  judge  of  an  omelet  than 
any  hen  in  the  state." — Argoiiaul. 


CAR   MAKES  300  MILES  AN 
HOUR 

CMILE  BACHELET.al-ranco-AmerU 
'—'  can  electrical  engineer,  has  announced 
an  entirely  new  discovery  in  the  field  of 
electrical  science  that  is  believed  to  fore- 
cast a  revolution  in  the  high-speed  trans- 
mission of  mail  and  express  matter  and 
passengers. 

He  has  built  a  small  model  of  a  rail- 
road car  made  of  aluminum  and  steel. 


half  an  inch  from  the  surface  of  the  rail 
(luring  each  of  its  trips  over  the  thirty- 
one-foot  section  of  track.  This  was  ac- 
complished, the  inventor  explained, 
through  the  following  means: 

rirst,  by  raising  and  sustaining  the  car 
by  means  of  electro-magnetic  repulsion; 
Second,  by  causing  the  car  so  sustained 
to  move  laterally,  at  will,  with  great  speed 
by  means  of  electro- magnetic  attraction  : 
Third,  by  overcoming  gravity  while  these 
forces  are  op- 


WHAT  THE  C.^R  LOOKS  LIKE. 
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with  solenoids  (practically  large  charged 
magnets)  furnish  the  magnetic  lateral 
forre,  leading;  an  amateur  scientist  to  re- 
mark that  M.  Bachelet  had  "harnessed 
magnetism," 

Between  the  two  lower  rails  are 
"levitating  coils."  As 
passes,  the  force  in  these  I 
coils  repulses  the  alumin 
of  the  vehicle,  raising  it 
inch  in  the  air. 

The  car  is  given  di- 
rection by  "brushes" 
which  slide  along  in 
grooves  in  the  lower 
rail.s.  There  is  also  an 
upper  rail  somewhat  .ALUMrsuM  cah  whi. 
similar  to  the  overhead  '"«^  '*  Said  to  H 
feed     wire     above     the  Inch  Clear 

trolley  tracks.    At  each 
end,  the  car,  in  passing  along,  comes  into 
contact  with  the  solenoids. 

It  is  by  means  of  the  brushes  that  the 
current  is  automatically  cut  off  after  the 
car  has  passed  over  that  particular  sec- 
tion of  the  track. 

The  model  car  used  weighed  forty 
pounds.  To  work  the  colls  sufficiently  to 
raise  the  car  one-half  inch  from  the  track, 
220  volts  were  found  to  be  reqiiired  for 
the  purpose. 

"I  believe  that  a  speed  of  1,000  miles 
an  hour  for  passenger  trains  is  not  be- 
yond the  range  of  possibility,"  said  M. 
Bachelet.  "That  is  because  there  is  prac- 
tically no  friction." 


PYTHON  FLESH  FOR 
MEDICINE 

THIS  python   was  captured  by   some 
Chinese    farmers    in    the   hills   near 
Foochow,  in  southern  China.  They 
to   death   with   hoes   and 
nd    then    brought    it    to 
v.  where  they  sold  it  for 
lars,  Mexican  currency,  or 
n  two  dollars  gold.     The 
American  who  bought 
the  snake  wanted  only 
the  skin,  so  the  Chinese 
kept  the  flesh  and  sold 
it  again  to  some  native 
Hi™  FrmTv  PouNM     doctors  who  use  it  in 
'^i^K  p!n?^NDs  ONi""'       '*'^'''      practice.      The 
>F  THE  Rail.  Chinese      have     great 

'  faith  in  both  the  oil  and 
flesh  of  snakes  to  cure  diseases.  This 
large  snake,  however,  is  not  so  highly 
valued  for  medicine  as  the  smaller  varie- 
ties. These  are  especially  prized  by  the 
native  physicians,  who  are  evidently  far 
behind  the  Western  nations  in  the  theory 
and  practice  of  the  healing  arts. 

This  individual  was  thirteen  feet  one 
inch  long,  with  a  circumference  of  fifteen 
inches,  and  weighed  107  pounds.  This 
.species  has  no  fangs  but  kills  its  prey,  as 
do  all  pythons,  by  encircling  it  and  crush- 
ing it  to  death.  Although  a  fairly  large 
specimen  of  a  snake,  others  of  still 
greater  size  have  been  killed  near  Foo- 
chow. 


REGAL  PYTHON.  WFTGHING  107  POUNDS.  CAPTURED  BV  CHINESK  FARMERS, 


This  building 
ihe  last  word  in 
struct  ion  of  heaver 
skyscrapers.  The 
the  workmen  looks 
hazardous.  Think 
of  the  photograf 
was  obliged,  in  or 
cure  this  series  o: 
cent  pictures,  to  j 
self  above  these  i 
still  more  perilous 

So  long  as  great 
must  be   reared,   i 
jeopardize    their 
i^pite  of  various  sa 
ances  that  have  b 
duced  in  later  yeai 
merous  perils  to  tut  anuv,- 
tural     steel -worker's    safety 
have    diminished    but    very 
little.     As  in  the  past,  he  must 
take  his  life  in  his  hands. 


CAMPAIGNING  BY 


one.  ThQ  Speaker  went  through  his  paces  lor  n 
various  posei.  These  piclnres  will  be  sucipliei 
used  nilh  pbonairatih  siH'cchcs  br  Mr.  ClarL 


SHOE  FOR  MOUNTING  STAIRS 

'T'HE  mounting  of  stairs  frequently  is  a 
*  great  inconvenience  for  convalescents 
and  invalids,  especially  those  suffering 
from  heart  trouble.  In 
order  to  facilitate  this 
task,  a  Dr.  Schurig  has  de- 
signed a  folding  attach- 
ment fixed  to  the  shoe 
which,  when  unfolded,  just 
has  half  the  height  of  a 
step  of  the  staircase.  Only 
one  such  attachment  is 
used,  which,  if  the  banis- 
ters be  on  the  right,  is 
fixed  to  the  left  foot,  and 
inversely,  the  shoe  being 
equally  adaptable. 

If  the  person  at  first  in- 
folds the  attachment,  his 
body  will  be  lifted  to  half 
the  height  of  a  step,  and 
in  order  to  reach  the  next 
step  of  the  staircase,  only        "*"*' ''"'''  ^''is' 


has  to  be  lifted  another  half-step  by  the 
other  foot.  The  foot  fitted  with  the  at- 
tachment having  then  been  drawn  after, 
the  same  process  may  be  again  repeated, 
and  so  on. 

Various  devices  have 
been  invented  for  every 
imaginable  physical  de- 
formity or  weakness.  The 
men  who  devote  them- 
selves to  this  sort  of  work 
are  doing  a  great  boon  to 
mankind.  Every  little  atd 
in  ameliorating  suffering 
is  a  step  in  humanity's 
advance.  The  shoe  for 
aiding  the  invalid  or  the 
convalescent  in  mounting 
steps  is  one  of  those 
things  perhaps  not  one  in 
a  million  would  think  of. 
The  millionth  does  think 
of  it  however,  and  so  be- 
comes a  great  benefactor 
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A  WIRELESS 
DIRECTORY 

•pH  E  United 
■*■  States  Navy 
Department  has 
just  issued  a  pub- 
lication of  great 
value  and  much  in- 
terest to  all  persons 
interested  in  wire- 
less telegraphy. 
This  book  gives 
the  location  of 
every  wireless  sta- 
tion on  the  globe, 
the  call  letters  of  chief  k 
each,  the  distance, 
in  nautical  miles,  a 

message  can  be  flashed,  the  wave-lengths 
in  meters,  and  the  character  of  stations, 
whether  commercial,  private,  or  the  prop- 
erty of  some  government.  All  merchant 
vessels  and  government  craft  equipped 
with  wireless  outfits  are  similarly  listed. 
It  appears  from  the  compilation  that  the 
United  States  is  far  in  advance  of  any 
other  country  in  the  number  of  stations. 
Already  it  is  possible  to  send  a  wireless 
message  between  almost  any  two  points. 


and  the  network  of 
stations  is  being 
rapidly  made 
closer. 

The  Navy  De- 
partment has  forty- 
five  shore  stations 
in  operation,  with 
two  more  under 
construction.  The 
War  Department 
has  under  its  con- 
trol fifty-one  sta- 
tions. The  largest 
shore  commercial 
stations  in  this 
coimtry  are  located 
at  the  following 
places  and  have 
the  ranges,  in  nautical  miles,  indicated  by 
the  figures:  Eastport,  Maine,  400  to 
1,000;  Quincy,  Mass.,  400  to  1,000;  At- 
lantic City,  X.  J.,  300  to  600;  Cape  Hat- 
teras,  N.  C,  400  to  1,000;  Tampa.  Fla., 
500  to  1,000;  Grand  Island,  La..  450  to 
1,000;  New  Orleans,  La.,  300  to  500. 

One  of  the  most  powerful  stations  in 
existence  is  a  private  one  located  at 
Nauen,  Germany,  it  having  a  range  of 
2,000  nautical  miles. 


THE  LAST  OF  THE  FIRE  HORSES. 

n  nl  fh«  last  of  Npw  York  Cily's  fire  hnrs.>5.    It  was  a  slill  ali 
«ilh  ribbons.    The  illutiraiion  abovf  shows  nhal  has  suphb 
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weighing  twenty-eight  pounds  is  with 
the  champion  to  keep  him  company. 
These  two  deep  sea  marvels  have  just 
been  mounted  in  a  large  glass  case,  at  the 
Museum  of  Natural  History,  New  York. 
They  were  caught  by  fishermen  off  Sandy 
Hook.  For  several  months  during  the 
regular  lobster  season,  the  pots,  accord- 
ing to  custom,  would  be  hauled  up  every 
other  day  for  the  precious  cargo  destined 
to  delight  the  palate  of  the  diners  in  the 
palatial  cafes.  To  thegreat  disappointment 
and  amazement  however,  of  the  fisher- 
men on  each  haul  up  of  the  pot  it  would 
be  empty,  besides  there  would  be  a  great 
hole  in  the  side  and  all  the  bait  gone. 
This  was  attributed  at  first  to  the  rav- 
ages of  the  storms,  tide  and  the  various 


>r  THR  Largest  LonsTEiis  in  the  World. 
It  iliL>  right  i«  tbrco  Iiti  long  and  wciiih«  Ihirii  - 
inds:  al  the  left,  tm-ntT-ciiiht  paundB.    These 


WORLD'S    LARGEST   LOBSTER 

■yHE  largest  lobster  of  the  world  of 
*  which  there  is  a  record  has  just  been 
brought  to  the  surface  and  doomed  to  a 
dry-land  existence  hereafter.  This  un- 
disputed giant  and  king  of  all  Lobster- 
dom  measures  three  feet  long  and  weighs 
thirty-one  pounds.  The  average  lobster 
of  the  day  is  nine  to  ten  inches  long  and 
weighs  two  or  three  pounds.  Another 
cousin  of  the  big  one,  nearly  as  long  and 


n  Uriic  Boll  ii  rhc  Hnl 


n  Ihc  United  Slatt 


damages  incidental  to  the  bottom.    After 

the  loss  of  several  dozen  of  traps,  hav- 
ing holes  the  size  of  a  man's  head. 
gnawed  through,  the  alert  fishermen  sus- 
pecting this  to  be  the  work  of  a  i>ossible 
shark  or  some  other  large  denizen  of  the 
deep,  sunk  a  huge  trap  the  size  of  a 
Saratoga  trunk  having  an  opening  a 
foot  in  diameter.  Inside  was  placed  an 
extra  amount  of  tempting  bait.  After 
leaving  this  on  the  bottom  for  two  days 
it. was  hauled  up,  requiring  two  men  to 
handle  the  line.  Clinging  to  the  pot,  the 
half  frightened  fishermen  saw  the  body 
of  a  lobster  with  enormous  proportions, 
the  like  of  which  they  had  never  seen  be- 
fore in  all  of  their  twenty-five  years  of 
lobstering.  The  huge  lobster  had  only 
half  of  his  immense  frame  inside  the  pot. 
He  could  not  extract  or  withdraw  his 
entangled  form. 


POPULAR   SCIENCE 


THE  LITTLE  CHURCH  THAT 
LEADS  TO  HEAVEN 

■THE  Church  of  St.  Michael  D' Aiguille 
*  at  Le  Puy  Central,  France,  is  known 
as  the  most  picturesque  spot  in  this  fair 
country.  In  the  midst  of  this  little  town 
there  rise  two  gigantic  rocks,  one  having 
a  statue  of  the  Virgin  Mary  and  the 
other,  as  shown  here,  a  remarkable  tenth 
century  church.  The  rock  is  280  feet  high 
and  the  church  and  its  site  are  certainly 
exceptional.  The  church  is  said  to  "lead 
direct  to  heaven." 


SALVATION  ARMY  RESCUE 
CORPS 

DEGINNING  with  the  postulate  that  no 
'-'  one  loves  a  helpless  inebriate  and  that 
his  sole  hope  when  he  falls  by  the  way- 
side is  the  policeman  on  the  beat,  the 


less  liked  than  the  helpless  drunkard.  He 
is  usually  powerless  to  help  himself,  he  is 
more  likely  than  not  a  muddy  scarecrow 
and  frequently  he  is  more  fit  for  a  bed 
in  the  hospital  than  a  cell  at  the  police 
station.  There  is  no  glory  at  all  in  ar- 
resting him.  He  is  simply  an  all-around 
onisance  to  the  police  and  they  will  gladly 
shift  the  responsibility  for  his  care  to 
other  shoulders.  So  that  the  rescuing 
brigade  will  have  the  active  and  enthusi- 
astic co-operation  of  the  police  in  their 
work. 


Salvation  Army  inaugurated  as  a  part  of 
the  Lenten  campaign  the  rescuing  of  the 
inebriate. 

The  Salvation  Army  Drunkards'  Bri- 
gade is  under  the  leadership  of  Major 
W.  W.  Winchcll  and  its  starting  point 
was  Jersey  City.  From  here  the  mem- 
bers of  this  peculiar  corps  will  extend  the 
field  of  their  operations  until  every  large 
town  in  the  United  States  has  its  own 
corps  for  rescuing  inebriates  who  may 
be  in  need  of  assistance. 

The  workers  will  have  as  their  aids 
the  police  of  the  district  in  which  they 
work.  No  one  will  welcome  the  advent 
of  these  rescuers  more  warmly  than  the 
police.  Of  all  the  fish  that  fall  into  the 
net  of  the  guardians  of  the  peace  none  is 


Trb  LnTLE  Church  That  Leads  ti 


IK  Stump  Is  Pill 


Pole  in  Place.    Its 
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SAVING  THE  OLD  POLES 

IN  the  days  when  timber  was  plentiful 
*  in  this  country  the  railroads  and  tele- 
phone companies  did  not  hesitate  to  re- 
place a  pole  when  it  had  become  decayed 
below  the  ground  but  now-a-days  when 
every  pole  replaced  means  an  expense  of 
from  eighteen  to  twenty-five  dollars,  de- 
pending upon  the  size  of  the  pole  and  the 
amount  of  labor  involved,  they  are  look- 
ing about  for  some  means  to  reduce  this 
expense. 

A  process  for  resetting  partly  decayed 
telephone  poles  has  recently  been  devised 


inside  diameter  to  a  lesser  degree  at  that 

point. 

A  filling  of  earth  is  placed  inside  the 
tube  to  the  height  of  the  ring,  and  the  end 
of  the  pole  is  prepared  for  replacement 
in  the  tube,  or  socket,  as  it  is  called,  by 
tapering  the  end  with  a  draw-knife  until 
it  is  of  the  right  size  to  fit  the  ring  in  the 
socket. 

A  thick  mixture  of  cement,  sand  and 
water  is  then  poured  into  the  socket  and 
the  end  of  the  pole  set  into  this.  The 
cement  mixture  thus  displaced  fills  up 
every  portion  of  the  socket  about  the  pole 
and  when  hard  makes  a  permanent  re- 


MODEL  THAT  SELLS  ELECTRICITV-AN  EXCELLENT  ADVERTISING  SCHEME. 


by  a  Pittsburg  man  which  promises  to 
reduce  the  cost  and  labor  involved  in 
making  the  pole  as  good  as  new. 

If,  for  example,  the  pole  has  become 
rotted  away  at  the  surface  of  the  ground 
it  is  first  of  all  sawn  off  even  with  the 
surface,  then  the  upper  portion  is  lifted 
by  means  of  jacks  and  set  to  one  side. 
All  this  without  disturbing  the  wires  at 
the  top. 

The  decayed  end  of  the  pole  is  now 
pulled  out  of  the  ground  and  the  hole 
enlarged  to  receive  a  steel  tube  having 
an  inside  diameter  approximately  that  of 
the  base  of  the  pole. 

The  tube  is  from  six  to  eight  feet  in 
length,  depending  upon  the  diameter,  and 
has  a  ring  formed  in  its  surface  about 
two  feet  from  the  top,  thus  bringing  the 


pair  that  will  last  for  years.  After  set- 
ting the  pole  with  its  socket  straight  in 
the  hole  the  earth  is  tamped  in  about  the 
socket  and  the  resetting  process  is  com- 
plete. 

The  time  required  to  reset  the  pole  is 
about  one  hour  and  the  cost  from  seven 
to  nine  dollars.  A  new  pole  would  cost 
from  eighteen  to  twenty-five  dollars. 


MODEL  THAT  SELLS 
ELECTRICITY 

THE  model  shown  in  the  illustration 
*  represents  a  modern  two-story  fac- 
tory with  machine  shop,  pattern  shop, 
drafting-room  and  office,  and  is  complete 
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to  the  last  detail  in  everything  that  makes 
up  such  a  factory. 

It  was  built  by  an  American  electric 
hghting  and  power  company  to  advertise 
its  electric  motor  service  facilities,  and 
has  attracted  considerable  attention 
among  manufacturers  at  the  various  in- 
dustrial expositions  where  it  has  been 
shown. 

Everything  that  is  to  be  found  in  the 
modem  factory  is  reproduced  here  in 
miniature.  Machine  tools  of  every  va- 
riety, work  benches  equipped  with  vices 
and  hand  tools.  The  machinery  runs  and 
the  workmen  operate  it  in  an  almost  life- 
like manner. 

In  the  drafting-room  are  drawing 
tables,  filing  cabinets,  blue-prints  scat- 
tered about  in  a  confusion  that  indicates 
a  rush  of  business,  while  the  office  has  a 
baby  typewriter,  roll-top  desk  and  files  of 
the  most  up-to-date  type. 

Every  department  of  the  shop  has  its 
own  electric  motor  suspended  from  the 
ceiling,  which  drives  the  machinery  and 
the  whole  plant  is  lighted  with  tiny  elec- 
tric lights  hanging  above  each  bench  or 
machine. 

The  model  is  about  six  feet  long  by 
three  feet  high  and  twenty-one  inches 
deep.  It  took  two  months  to  build  it  an<l 
it  cost  more  than  three  hundred  dollars. 


F  Bdtlhr  Countv  Court  Housh. 
Hamilton.  Ohio. 

M  dome  slarlvd  the  Arc.    Thii  d>ioId 
napped  aa  the  dame  lell. 


English  Youngster  . 


D  Hm  MuToncAR. 


YOUNGEST  OF  MOTORISTS 

p  ROB  ABLY  the  youngest  motorist  in 
*  the  world  is  Master  F.  Newman  of 
Kensal  Green,  England,  who.  though 
only  five  years  old,  runs  a  perfectly  con- 
structed automobile  of  1^  horse  power, 
in  which  he  takes  as  his  guest  his  little 
sister,  aged  2'/2  years.  It  is  a  gasoline 
car,  fully  equipped  with  a  top  and  acces- 
sories, and  accommodating  four  little 
passengers.  Master  Newman  hxiks  after 
it  himself,  in  the  garage  and  on  the  road, 
filling  the  tank  with  gasoline,  adjusting 
the  carburetor  and  all  other  details. 

It  steers  from  the  right  hand  side  and 
cranks  up  from  the  side,  just  forward  of 
the  front  seat.  It  has  light  bicycle  wheels 
with  steel  spokes,  instead  of  the  regula- 
tion artillery  or  automobile  wheels,  and 
is  so  light  that  the  little  owner  can  easily 
move  it  about  by  hand. 
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MUD-SPLASHING  NUISANCE 
OVERCOME 

IT  may  be  because  the  French  women 
*  objected  to  having  their  beautiful 
gowns  splashed  with  mud  from  the 
wheels  of  motor  cars  or  because  the 
Frenchman  has  always  been  a  leader  in 
improving  the  motor  vehicle,  at  any  rate 
an  automobile  club  of  Versailles  recently 
arranged  a  competition  among  inventors 
for  the  best  device  to  overcome  the  mud- 
splashing  nuisance. 

For  testing  the  various  devices  a  num- 
ber of  large  white  boards,  divided  into 
squares  by  vertical  and  horizontal  lines, 
were  set  up  on  each  side  of  a  previously 
prepared  mud  track. 

The  cars  with  the  fenders  attached  to 
the  wheels  were  driven  over  the  course 
in  two  directions  at  a  minimum  speed  of 
fifteen  miles  an  hour  and  a  record  estab- 
lished of  the  efficiency  of  the  anti-splash- 
ing  mechanism  by  the  number  of  squares 
on  the  boards  splashed  as  the  car  passed. 

Later  an  examination  was  made  by  the 
judges  to  pass  on  the  mechanical  con- 
struction, ease  of  attachment,  method  of 
cleaning  and  general  appearance  of  each 
device. 

About  half  of  the  fenders  entered  in 
the  contest  were  found  inefficient  and  al- 
lowed mud  to  be  scattered  freely  in  all 
directions,  while  others  were  mechanic- 
ally complicated  and  of  crude  appearance. 

The  winning  fender  consisted  of  a 
leather  bound  brush  suspended  from  the 
hub  cap  of  the  wheel  and  held  in  place 
by  two  springs  and  an  extension  of  the 
frame  up  to  the  mud  guard  of  the  car  to 
prevent  the  brush  from  revolving  with 
the  wheel. 

The  price  asked  for  each  device  was 
taken  into  consideration  in  determining 
its  availability  for  general  use.  Some  of 
the  fenders  were  offered  as  low  as  sixteerr 
dollars  per  set  while  others  were  priced 
as  high  as  one  hundred  dollars. 


ACROSS  SEAS  IN  A  SAIL 
BOAT 

^^NE  of  the  most  extraordinary  sea 
^■^  trips  ever  made  by  a  small  sailing 
craft  was  made  in  the  Sea  Bird  which 
was    recently    exhibited   at   the    Boston 


The  Sta  Bird  Leavino  fop  Her  Trif  Across  the 
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water  on  its  second  trip  lashed 
fast  to  the  back  of  an  ocean 
greyhound,  the  occupants  who 
made  the  trip  not  wishing  to 
again  tempt  fate  in  a  trip  back 

j» 
AUTO-SLED  FOR  YOUNG 

FOLKS 
A  RTHUR  JEWETTof  Skow- 
'^  began,  Maine,  has  recently 
perfected  a  double  runner  motor- 
cycle combination  that  is  an  ob- 

RoTARVSKo«-Pu-«- AT  WiUKOKTHFMispowRi  Pacific  NFAR         ^^^    °^   ^"^^    ^liong    the   yOUng- 

HoisjsGTON.  kas.  sters  about  town.     He  removed 

the  engine  from  the  regular 
motor  boat  show.  This  tiny  sailboat  not  motorcycle  and  mounted  it  to  the  rear 
over  twenty  feet  long  and  having  no  aux-  end  of  the  bob-sled.  The  engine  is 
iliary  steam  or  gasoline  power  sailed  bolted  to  a  large  pulley  on  a  counter 
from  the  Rhode  Island  Yacht  Club  house     shaft     and     the     latter     is     connected 


AUTO  SLED  FOR  YOUNGSTERS  INVENTED  BY  .*,  MAINE  MAN. 

with  a  crew  of  four  men,  and  two  weeks  by  sprocket  and  chain  to  the  driv- 
and  four  days  later  the  little  yacht  had  ing  wheel.  The  driving  wheel  is  set 
completed  a  journey  across  the  Atlantic,      in   the   rear   end   of   a    movable    frame 

One  of  the  party  stated,  on  his  return,  pivoted  on  the  corner  shaft ;  it  rises  and 
that  the  only  inconvenience  they  suffered  falls  readily  to  cover  all  road  inequalities, 
was  that  a  can  of  kerosene  on 

board  leaked  and  flavored  every 

potato  they  had  aboard.  They 
experienced  only  one  storm  dur- 
ing the  trip  and  weathered  it 
without  incident  other  than  a 
sleepless  night. 

The  food  on  board  would 
have  lasted  for  a  month  and 
daily  observations  were  taken  of 
latitude  and  longitude  during  the 
voyage  and  an  interesting  log 
■  inade  of   the   entire   trip.     The  ^^^^^  „^  p,,^  locpmot.ve.,  m  push.ng  a  ssow  pu«. 

little    boat   was    earned   over    the  Four  men  *erc  iniuted. 


POPULAR    SCIENCE 


STEEL  CAR  PROVES  ITS  WORTH 

OINCE  the  advent  of  this  new  type  of 
*^  carrier,  accidents  upon  the  roads 
which  have  adopted  it  have  been  few,  but 
a  recent  collision  between  two  electric 
cars  doing  duty  upon  a  branch  line  of  one 
of  the  large  railroads  was  of  such  a 
nature  as  to  give  exact  knowledge  of 
what  might  be  expected  of  the  all-steel 
car  under  such  conditions. 

Through  a  misunderstanding  of  orders 
the  two  cars  shown  in  the  illustration  met 
at  a  high  rate  of  speed  on  a  curve.  Both 
cars  were  filled   with  passengers.     The 


E  ELErTRIC-LlGHIHD  StAQB. 


DESIGNING  COSTUMES  FOR 
THE  STAGE 

THE  art  of  designing  stage  costumes  is 
*  pursued  by  a  New  York  woman. 
For  the  purpose  of  presenting  the  cos- 
tumes for  an  entire  play,  after  studying 
the  playwright's  manuscript,  she  makes 
paper-doll  manikins,  painted  and  dressed 
as  they  will  appear  in  the  production. 
These  figures  she  displays  on  a  miniature 
electrically  lighted  stage,  with  the  special 
scenery  designed  for  the  piece. 

The  miniature  stage  is  an  exact  repro- 
duction of  a  real  stage,  with  proscenium, 
wings,  files,  back  drop,  shifts  and  cur- 


rnotormen  jumped,  the  passengers  were 
somewhat  bruised  by  the  shock  but  none 
was  killed  and  there  was  not  a  bone 
broken.  Beyond  the  point  where  the  steel 
structure  shows  distortion  the  car  frame 
and  roof  were  found  in  perfect  condition. 
The  damage  was  confined  to  the  portions 
of  the  cars  which  came  in  contact  in  the 
collision  and  there  was  no  tendency  to 
telescope  as  would  have  been  the  case 
with  wooden  cars. 

The  pointed  ends  of  the  cars  locked 
fast  in  each  other's  grip  and  the  wheels 
did  not  leave  the  track. 

Evidently  the  all-steel  car  has  fully 
proved  its  right  to  a  place  among  travel- 
ing vehicles.  It  is  about  the  safest  device 
that  man  could  devise  to  carry  passengers 
at  a  high  rate  of  speed  over  two  rails.  thk  Reb 
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tain,  all  on  a  small  scale.  The  frame 
work  of  the  stage  is  of  wood,  and  the 
scenery  is  constructed  of  heavy  card- 
boards and  canvas,  and  is  painted  with 
artistic  taste.  So  far  the  whole  thing 
might  be  merely  a  beautiful  toy,  but  the 
ingenuity  and  skill  used  in  the  lighting 
of  this  Lilliputian  stage  show  that  it  is 
far  more  than  a  toy.  There  are  rows  of 
electric  lights  over  the  stage,  so  arranged 
that  any  one  row  can  be  extinguished 
without  disturbing  the  others,  thus  mak- 


TREE-CLIPPING 
EXTRAORDINARY 

THE  queerest  use  of  trees  for  oma- 
*  mental  purposes  is  seen  in  the  so- 
called  Italian  garden,  wherein  they  are 
made  by  skillful  clipping  to  assume  all 
sorts  of  fantastic  forms.  The  effect  pro- 
duced is  grotesque  enough,  and  yet  it  has 
a  quaint  beauty  of  its  own.  This  garden 
is  to  be  found  at  Wellesley,  Mass. 

The  New  England  of  today  certainly 


ing  it  possible  to  vary  the  illumination 
from  a  soft  twilight  to  the  dazzling  blaze 
of  sunlight.  This  also  enables  part  of  the 
stage  to  be  more  brightly  lighted  than  the 
rest. 

Just  in  front  of  the  little  curtain  is  a 
row  of  electric  footlights,  which  throw 
their  light  directly  on  to  the  stage,  just 
as  do  their  prototypes  of  the  real  theater. 
Dry  batteries  were  tried  for  lighting  this 
miniature  theater,  but  they  were  not  sat- 
isfactory, so  now  storage  batteries  are 
used  with  entire  success. 


is  not  the  New  England  of  puritanic 
times.  Imagine  such  a  garden  in  the 
straight-laced  days  that  antedated  the 
American  Revolution.  This  new  style 
of  tree-clipping  is,  however,  scarcely 
artistic.  It  would  be  well  enough  for  a 
public  pleasure  park  where  an  admission 
charge  is  made.  The  designer  of  this 
garden  evidently  had  a  somewhat  warped 
sense  of  beauty.  Still,  despite  all  this, 
one  must  admit  the  effect  is  rather  pleas- 
ing, and  certainly  unique.  At  any  rate  it 
is  a  very  curious  novelty. 


POPULAR   SCIENCE 

TRUMPETER  AUTOMA- 
TON AND  ITS  STORY 

A  FAMOUS  automaton  of  the 
'^  middle  of  the  last  century  is 
a  mechanical  trumpeter  which  is 
still  a  curiosity  of  Vienna.  When 
in  1848,  after  Metternich's  over- 
throw, the  court,  before  the  im- 
minent revolution,  had  flown  to 
Innsbruck,  the  mob  pillaged  the 
houses  pf  well-to-do  citizens 
whom  they  suspected  as  being 
monarchists.  Among  these  was 
one  I.eonhard  Maelzel,  a  clever 
instrument-maker,  who  in  order 
to  cheer  his  guests,  had  built  an 
automatic  trumpeter  attired  in  a 
splendid  uniform.  A  clever  ap- 
paratus caused  this  automaton  to 
put  the  trumpet  to  its  mouth  and 
to  play  a  thundering  flourish. 
When  the  mob  threatened  his 
house,  Maelzel  installed  the  au- 
tomaton near  the  window,  and  as 
the  mob  heard  the  trumpeter's 
flourish,  they  thought  there  were 
soldiers  hidden  in  the  house,  and 
seized  with  a  sudden  panic, 
rushed  on  in  some  other  direc- 
tion. As  a  matter  of  fact,  the 
city  of  Vienna,  only  a  few  hours 
afterwards,  was  retaken  by  the 
Prince  of  Windischgraetz. 


K  Dkat  Marsf. 


battle  will,  no  daubl.maki^ 
his  Riark  in  life.  He  lives 
not  lar  from  Ibo  Tcxai 
bordetllDc. 


TELEPHONE  FOR  DEAF 
MUTES 

A  DEAF  mute  of  Lynn,  Mass., 
^^  has  invented  what  he  calls  a 
"deaf  mutes'  telephone,"  to  en- 
able them  to  converse  rapidly  not 
only  with  each  other  but  with 
those  who  possess  their  hearing 
and  speech,  without  having  to 
use  the  finger-sign  language. 
The  new  phone  represents  the 
work  of  a  man  and  his  wife,  both 
deaf  mutes,  assisted  by  their 
young  son,  who  is  almost  blind. 
The  phone  comprises  an  elec- 
tric keyboard.  It  has,  like  a  type- 
writer, the  universal  system  ar- 
rangement of  letters.  This  key- 
board is  connected  by  wire  with 
the  electric  signal  board  which  is 


la  docDmentBrT  evidence 
stence  In   the  lime  of  the 

a  thontand  giacdul  wbitc 
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the  talking  machine  proper,  consisting  of 
thirty- six  incandescent  light  globes,  each 
painted  on  the  end  of  the  bulb  with  a 

large  letter  of  the  alph* "■-' 

of  the  twelve  muneral 
The  deaf  mute  who 
to  talk  with  another  pi 
presses  the  keys  in  ord 
spelling  out  the  word 
as    on    a    typewriter, 
his  vis-a-vis  reading 
ofl    the    letters    as 
they  flash  up  on  the 
lamps.     The    keys 
come   down   on   to 
points  of  contact  in 
the    same    manner 
as  do  the  printing 
typewriter  tele- 
graph   machines, 
instead  of  striking 
by  means  of  a  lever 
bar  as  does  a  type- 
writer   key.     This 
does  away  with  any 

false     or     lost     mo-  A  Congo  Gorili 

tion     and    ensures 

perfect  contacts.  The  keyboard,  how- 
ever, can  be  operated  as  quickly  by  an 
expert  as  an  ordinary  typewriter,  and 
the  letters  can  be  read  as  quickly  as  they 
can  be  flashed  up.  Thus  persons  familiar 
with  an  ordinary  universal  typewriter 
keyboard  could  readily  operate  the  ma- 
chine, and  with  a  little  practice  become 
expert  at  it. 

The  inventor  has  perfected  his  inven- 
tion so  that  two  machines  may  be  in- 
stalled in  separate  rooms,  or  in  houses 
some  distance  apart 
and  the  conversation 
carried  on  —  swiftly 
and  silently  —  w" ' 
more  speed  than 
the  ordinary  phone. 


I 


CONGO  GORIL- 
LA IN  CAP- 
TIVITY 

AFTER  a  nine- 
'~^  teen  hundred 
mile  trip  from  Equa- 
torial Africa  Prof. 
Garner  recently  ar- 
rived in  New  York 


For  Sending  Photos 


with  the  second  live  specimen  of  gorilla 
ever  to  reach  this  country.  A  thousand 
miles,    or    so.    was    covered    in    going 

.1 u  .1 ,j.i[|j  country,  travers- 

and  dense  forests  he- 
re sent  specimen  was 
[t  was  obtained  from 
1  the  village  of  Ningo 
i  French  Congo,  some 
iland.  "Mille  Ningo," 
e  of  this  little  extra- 
reature.  She  is  two 
,  half  high  and  two 
When  full  grown 
probably  reach  five 
feet  in  height. 

Special  quarters, 
a  whole  large  cage 
in  the  Primate 
House,  is  given  up 
to  her.  She  re- 
fuses  to  make 
friends  with 
"Baldy,"  "Susie" 
or  the  other  noted 
1  IN  Caftivitv.  chimpanzees     from 

Africa  who  are  in 
adjoining  apartments.    No  visitor  at  the 
Zoological  Park  has  been  considered  such 
a  treasure  and  carefully  watched  and  fed 
as  the  little  Simian  lady  from  the  Congo, 
The   zoo   chefs   have   prepared   ail   the 
most  tempting  tropical  dishes  they  know 
of  to  please  the  palate  of  Mille  Ningo. 
Indigestion  and  lonesomeness  seem  to  be 
the   main   trouble.     Gorillas   are   rarely 
seen  in  captivity  owing  to  two  causes, 
their  capture  is  difficult  and  dangerous, 
and   they    likewise   cannot    stand    isola- 
tion  and   close   con- 
finement as  can  the 
chimpanzees    and 
orangs. 

The  gorilla  was 
first  very  prominent- 
ly brought  to  the  at- 
tention of  Ameri- 
cans by- the  French 
explorer,  Paul  Du 
Chaillu.  About  1855. 
imder  the  auspices 
of  the  Academy  of 
Natural  Sciences, 
Philadelphia,  he  ex- 
igs,  plored    the    interior 

nic  Carlo       of    Africa,    making 
encsaes        many  discoveries. 
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ables  the  car  builders  to  turn  out  more 
cars  but  at  a  much  lower  cost  than  by 
the  older  and  slower  methoil. 


STAMPING  OUT  AUTOS 
^OT  exactly  stamping  out  the  whole 

^"   auto  but  stampir *  —  ''-"  "' 

the  body  at  each  strt 
the  latest  method 
of  a  manufacturer. 
A  u  t  o  m  obilc 
bodies  have  been 
made  of  metal  for 
a  number  of  years, 
but  usually  of 
plates  representing 
'  only  a  small  part  of 
the  body  which 
was     attached     to     „.„..  „  ™,„.  „,™.  _™, . ,. 

other       plates       by  Biggest  of  Ai 

rivets     or     screws 

and  the  whole  built  over  a  wooden  frame. 
As  the  demand  for  cars  has  increased, 
some  more  rapid  method  had  to  be  de- 
vised and  the  great  press  shown  in  the 
illustration  is  the  result  of  the  cudgeling 
of  the  inventor's  brains. 

The  machine  is  so  large  that  a  special 
building  had  to  be  constructed  to  house 
it  and  it  weighs  1.500  tons  or  300,000 
pounds — most  certainly  a  ponderous  ap- 
paratus. 

The  base  of  the  press  on  which  are 
placed  the  dies  for  forming  the  bodies 
measures  twelve  feet  in  length  by  four 
feet  in  width  and  each  die  used  weighs 
many  tons. 

After  the  bodies  are  formed  the  two 
steel  halves  are  welded  together  by  elec- 
tricity and  so  perfect  is  the  work  that  the 
seam  where  the  weld  is  made  is  hardly 
visible. 

Bodies  for  the  highest  priced  cars  are 
made  in  this  manner  and  it  not  only  en- 


FROG  POSES  AS  MODEL 

/^N  the  left  of  the  operator  is  a  live 
^^  frog.  He  is  sitting  very  still.  It  is 
necessary  that  he  should  do  so  in  order 
to  serve  as  a  model  for  the  magnified 
frog  which  is  being  sculptured. 

It  will  be  noticed  that  the  magnified 
frog  has  his  mouth  wide  open.    Hence  it 
is  requisite,   from  time  to  time,  to  pry 
open  the  mouth  of  the  real  frc^  and  see 
what  it  looks  like  inside.    When  the  en- 
larged frog  is  finished,  being  duly  painted 
green  and  yellow,  with  suitable  spots  and 
"  white  stomach,  it  will 
remarkably  realistic. 
The   frog   keeps 
his    eye   upon    the 
sculptor.    He  takes 
life  easily.     He  is 
not    worrying    evi- 
dently    about     the 
trials   of   the   pro- 
fessional   model- 
He  is  a   "homey." 
tractable  sort  of  a 
little  creature,  and 


Cnusual  Tvpe  of  Bkidcb. 
13  the  Chnili^sKivi-r  hi;twi.'i'n  Boston  and  CambridKC, 
drow  isiJ  rhrlrvnnton  tvi>c.  is  oiHtalL-d  by  clrrliic 
:.  nnd  r.-quif..-a  only  thirty  seconds  lo  nppn.  The 


AEROPLANE  THAT  STEERS 
BACKWARD 

THE  French,  who  are,  seemingly,  at 
*■  least,  if  not  actually,  experimenting 
with  the  aeroplane  more  generally  than 
the  people  of  any  other  nation,  have  now 
brought  forth  for  the  inspection  of  the 


world  a  machine  that  boasts  a  feature  no 
previous  aeroplane  possessed,  at  any 
event,  in  a  satisfactory  degree :  the  aero- 
naut may  steer  the  new  machine  back- 
ward as  well  as  forward.  This  aeroplane 
was  first  shown  at  Ivisy,  the  scene  of 
numerous  aviation  meets.  It  is  of  the 
monoplane  type  and  has  been  christened 
the  "Sylphe,"  either  out  of  poetic  fancy 
or  because  it  really  does  maneuver  with 
unusual  freedom  and  grace  of  motion. 


R  Panama- Pacific  Exfositioi 


OVERLAND  BY  DEER  TEAM 

DROBABLY  the  most  remarkable  trip 
*  across  the  country  ever  attempted  is 
now  being  tried  out  by  Frank  Clemens, 
who  is  driving  from  San  Francisco  to 
New  York  behind  a  team  of  trained  deer. 
The  vehicle  to  which  they  are  attached 
is  of  unique  design,  combining  lightness 
with  strength,  and  is  built  of  bicycle 
frame  tubing,  while  the  wheels  and  seat 
are  of  the  same  type.  Mr.  Clemens 
expects  to  make  the  trip  in  three  months 
and  will  represent  the  Panama-Pacific 
Exposition  en  route. 
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POLITICAL  LESSONS  IN  A 

MODEL 

IN  the  large  deserted  space  of  ground 
'  in  the  strand  owned  by  the  London 


constituency  representing  a  thousand  vot- 
ers while  another  member  has  a  following 
of  many  thousands  but  each  man  has  ex- 
actly the  same  powers,  in  the  house  of 
commons  as  a  representative  of  the  peo- 
pie. 


county  council  there  stands  a  model  of  a 
remarkable  nature.  It  demonstrates  the 
ineaua  _    lities  of  the  oresent  electoral 


MOTOR  CAR  AS  SPRAYING 
OUTFIT 

/"•ARRYING  a  number  of  spraying 
^^  pumps,  tanks  and  a  couple  of  station- 
ary gas  engines,  a  fifty  horsepower  car  is 
traveling  up  and  down  the  state  of  Cali- 
fornia and  demonstrating  to  fruit  grow- 
ers just  what  can  be  accomplished  in  the 
destruction  of  scale  and  other  pests  by 
means  of  its  outfit  and  chemicals.  The 
automobile  is  of  the  greatest  possible 
service  in  reaching  orchards  and  interest- 
ing  the    ranchers    right    on    their    own 


lufflbia  University's  school  of  architecture, 

but  did   not  find  the  actual   work  of   his 

THE    MEN    WHO    MAKE     profe^ion  to  hi,  llking      in  spite  of  his 

physical  defect,  Mr.  Moulton  is  a  keen  and 

THE    MAGAZIPTE  accurate  investigator.     He  is  a  Hp-reader, 

and  a  pencil  and  paper  readily  supplement 

^^____^_^_^___^_^^__^^^^^^^^     the     spoken     word,    whenever    necessary, 

—~^^^^^^^^—^^^^^^^^~-^^-^^—     though  these  auxiliaries  are  seldom  needed. 


with  tre- 
men  dous 
vim.throw- 

CHARLBS  PRRDBRICK  CARTER.  1    11    Ef       1]    1    S 

whole  be- 
ing into  whatever  task  he  may  have  in 
hand. 

He  likes  to  look  at  the  things  of  hfe  from 
the  point  of  view  of  the  man  of  affairs. 


WALTER  V.  WOEHLKE  can  handle 
"  his  theme  in  a  vigorous  and  brilliant 
manner.  His  writings  are  picturesque  and 
striking.  His  article  in  this  month's  Tech- 
nical World  —  "Grabbing  the  West's 
Liquid  Fuel,"  is  one  of  the  best  published  in 
a  long  time.  Mr.  Woehlke  knows  his  sub- 
jects thoroughly  and  speaks  boldly.  He  is  a 
Californian. 


P.  G.  MOOKHEAD.  WHOSE  WRITINGS  INSTRUCT  AND  ENTERTAIN    OUR  TENS  OF  THOUSANDS 
OF  READERS  EVERY  MONTH. 

Mr.  Moorhuil'i  (pecislty  liet  la  the  airlcDllutil  field. 
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THREE  years  ago  a  young 
attorney  in  Chicago  was  about 
to  build  a  little  summer  cot- 
tage on  one  of  the  northern 
lakes,  and  a  good  friend  of  his 
who  was  in  the  business  of  selling 
cement  by  the  barrel  or  carload,  got  wind 
of  the  fact  and  camped  on  the  lawyer's 
trail.  Every  time  the  attorney  would  step 
out  of  his  office  to  get  a  cigar  or  to  go 
to  lunch  he  would  be  likely  to  run  across 
his  friend,  the  cement  salesman,  who 
would  quite  naturally  bring  the  conver- 
sation around  to  fireproof  construction, 
the  durable  qualities  of  cement,  its  cheap- 
ness and  so  forth.  The  attorney  took  it 
good  naturedly  enough,  for  he  admired 
the  persistency  that  sticks,  but  finally  he 
was  moved  to  retort,  something  like  this : 
"Now,  look  here.  Blank,  you  know  these 
little  summer  cottages  are  just  made  up 
of  a  single  wall  of  wood ;  that's  all.  Am 
I  right  ?" 

"Quite  right,  and  they  are  the  worst 
fire  traps — " 

"Yes,  I  know,  but  here  you  are  trying 
to  persuade  me  to  put  up  two  walls  of 
wood  and  throw  them  both  away  to  get 
one  of  concrete.  Why  not  use  that  wood 
to  build  two.  cottages  ?" 

This  was  a  facer  for  the  cement  sales- 
man, who  grasped  the  idea  that  reference 
was  made  to  the  wooden  concrete  forms, 
but  he  had  the  answer  ready. 

"Oh  well,  if  you  are  so  dam  stingy 
about  your  old  lumber,  why  don't  you 
pour  your  concrete  walls  flat  on  the 
ground  and  tilt  'em  up  on  edge  when  they 
are  hardened." 


That  seemed  like  an  ingenious  idea 
though  a  highly  impracticable  one  and 
the  young  attorney  was  prompted  to 
inquire  whether  anybody  had  ever  tried 
such  a  wild  scheme. 

"Why  sure,  there  is  a  man  up  at  Camp 
Logan  who  is  building  walls  that  way 
right  now." 

"Oh  yes,  I  suppose  he  operates  with 
ten  foot  slabs  and  bolts  them  together." 

"Not  much,  he  is  putting  up  one  hun- 
dred and  forty  foot  walls." 

That  little  conversation  meant  a  good 
deal  more  than  the  sale  of  enough  cement 
to  build  a  summer  cottage.  The  attorney 
was  so  interested  that  the  two  of  them 
took  the  train  for  Camp  Logan  that 
afternoon  and  watched  one  of  those  one 
hundred  and  forty  foot  walls  being  tilted 
into  an  upright  position  by  a  series  of 
jacks,  and  the  sight  impressed  the  pros- 
pective builder  so  much  that  he  eventually 
quit  his  law  practice  to  help  form  the 
corporation  which  controls  the  patents. 
For  at  that  time  there  were  patents  but 
no  system,  just  an  experiment  being  car- 
ried out  by  one  of  the  rare  inventive 
geniuses  who  meets  new  difficulties  with 
new  methods  of  doing  the  work.  The 
inventor  and  contractor,  who  was  build- 
ing a  rifle  range  at  Camp  Lc^an,  was 
Col.  R.  H.  Aiken,  and  he  told  the  young 
lawyer  an  interesting  little  story  of  how 
he  was  forced  into  the  idea  of  the  tilted 
wall.  Colonel  Aiken,  an  expert  marks- 
man and  designer  of  the  Standard 
targets  now  in  use  in  the  United  States 
Army,  had  been  given  the  contract  to 
build  this  rifle  range  for  the  Illinois  Na- 


tional  Guard.  It  consisted  of  a  concrete 
wall,  three-quarters  of  a  mile  long,  about 
six  inches  thick,  twelve  feet  high  and 
backed  with  earth.  Every  one  hundred 
and  forty  feet  was  a  little  "marker's" 
house,  where  target  supplies  were  stored. 
These  houses  were  also  to  be  of  concrete. 

Now  at  that  time  the  colonel  was  a 
better  marksman  and  constructive  genius 
than  contractor,  and  when  he  came  to 
figure  on  his  expenditures  he  found  that 
he  was  going  to  lose  heavily  on  the  con- 
tract. He  had  not  reckoned  closely 
enough  on  the  high  price  of  the  wooden 
forms.  Rather  than  do  his  work  at  a 
loss,  the  colonel  put  in  some  hard  think- 
ing, and  the  idea  came,  "Why  not  mould 
these  rough  walls  in  shallow  trenches  on 
the  ground  and  lift  them  into  place?" 

The  plan  was  tried  out,  a  section  at  a 
time.  All  kinds  of  devices  were  used  to 
raise  the  lengths  into  place  after  the  con- 
crete had  set;  derricks,  cranes  and  jacks 
operated  by  hand  power.  Every  step 
taken  led  to  another  in  the  right  direction. 
The  three-quarter  mile  wall  was  com- 
pleted without  the  anticipated  loss,  prac- 
tically no  lumber  beii^  used. 


Then  came  the  time  to  construct  the 
little  marker's  houses  and  instead  of  set- 
ting up  forms  for  them,  Colonel  Aiken 
decided  to  try  out  his  system  on  the 
simple  walls  of  the  sheds.  The  openings 
for  the  doors  and  windows  were  laid  out, 
but  before  the  pouring  of  the  concrete 
was  done  the  new  idea  had  sprouted, 
"Why  not  set  in  the  door  and  window 
frames  and  let  the  cement  harden  around 
them?"  That  was  tried  out  with  com- 
plete success.  The  walls  of  the  little 
houses  were  raised  and  the  comers 
locked  by  a  method  that  was  simple  yet 
effective:  the  reinforcing  material  was 
allowed  to  project  a  few  inches  at  the 
comers  and,  when  in  an  upright  position, 
moulds  were  set  up  at  the  junction  of 
the  walls  and  concrete  was  poured  in, 
binding  them  perfectly.  Thus,  still  more 
economy  had  been  effected,  and  the  little 
sprout  of  an  idea  had  begun  to  develop 
into  quite  a  promising  plantlet. 

When  it  came  time  to  build  the  bar- 
racks at  Camp  Logan,  a  contract  which 
the  colonel  had  secured,  it  was  decided 
to  experiment  still  further  and  the  new 
difficulties  were  overcome  as  they  arose 
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until  the  present  system  was  evolved, 
which  is  now  in  use  by  the  Federal  Gov- 
ernment as  well  as  in  large  private  con- 
tracts all  over  the  country.  The  apparatus 
in  use  at  present  consists  of  a  series  of 
latticed  beams  formed  of  angle  iron, 
which  stand  about  four  or  five  feet 
above  the  ground  on  temporary  founda- 
tions and  work  up  and  down  on  a  pivot. 
Each  beam  is  equipped  with  a  telescope 
screw  which  is  just  of  sufficient  length 
to  raise  the  frame  to  a  vertical  position. 
These  beams  are  set  along  the  inner  side 
of  the  permanent  foundation  at  intervals 
of  about  six  feet  or  more,  according  to 
the  proposed  thickness  of  the  wall.  They 
are  not  perfectly  horizontal  but  lie  at  an 
angle  of  about  ten  degrees.  The  wooden 
form  for  the  wall  is  bolted  upon  them. 
You  see,  in  perfecting  the  system,  the 
lumber  which  brought  forth  the  idea 
could  not  be  altogether  dispensed  with, 
but  as  the  form  is  built  like  a  flat,  shal- 
low box,  open  at  the  top,  only  a  little 


more  than  half  the  usual  amount  is  re- 
quired. Better  still,  that  half  is  not  nailed 
together  by  skilled  carpenters  but  rapidly 
bolted  in  place  by  men  who  are  not  neces- 
sarily expert  wielders  of  the  saw  and 
hammer.  Best  of  all  this  lumber  is  not 
ripped  to  pieces  and  thrown  away  when 
the  wall  is  up,  but  merely  unbolted,  fit  to 
use  again  and  again. 

Having  built  the  shallow  box,  set  in 
the  door  and  window  frames  and  ar- 
ranged for  whatever  ornament  the  fai;ade 
is  to  have,  the  concrete  is  thoroughly 
tamped  in  about  the  reinforcement.  Here 
is  one  of  the  greatest  advantages  of  the 
system,  as  the  pourers  can  readily  fill 
every  part  of  the  form,  while  in  an  up- 
right mould  it  would  be  comparatively 
easy  for  voids  to  remain. 

Where  the  architect's  plan  calls  for 
pilasters,  ornamental  capitals  and  decor- 
ative cornices  or  friezes,  these  are 
allowed  for.  The  highly  decorative  work 
is  moulded  separately  and  set  in  place, 


BUILDING  A  LOW-PRICED  FARM-HOUSE. 


Staddins  readT  for  the  Utht  it  Mt  In  ths  « 


onlded  on  tha  groiuid. 


THE  JACK  AND  THE  BENCH  ARE  EASILY  PUT  TOGETHER. 


the  iron  reinforcing  rods  in  the  orna- 
ments being  allowed  to  project  into  the 
forms  so  that  the  concrete  wall  is  tamped 
right  around  them.  Then,  while  the  sur- 
face of  the  wall  is  still  wet,  a  finishin§^ 


coat  can  be  applied  and  this  is  highly 
advantageous.  It  is  a  well  known  fact 
that  it  is  difficult  to  join  fresh  cement  to 
that  which  is  set  and  as  the  ordinary 
forms  leave  board  marks,  which  must  he 


BEAMS  READY  TO  RECEIVE  THE  CONCRETE  FORMS, 
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covered  with  a  cement  finish  after  the 
concrete  is  hard  enough  to  remove  the 
forms,  the  result  is  often  a  surface  which 
cracks  and  scales.  By  applyinff  the  finish- 
ing coat  before  the  cement  in  the  body 
of  the  wall  is  set  the  difficulty  is  over- 
come, as  surface  and  wall  become  one 
piece.  Various  surfaces  can  be  applied, 
of  course,  one  of  the  most  ingenious 
methods  of  producing  an  artistic  finish 
being  by  this  method:  a  piece  of  old 
Brussels  carpet  is  laid  on  the  wet  sur- 
face and  immediately  ripped  off,  leaving 
a  semi-rough  or  stipple  effect. 

After  the  last  touches  are  applied,  the 
wall  is  allowed  to  harden  and,  as  the 
upper  surface  is  exposed  to  the  air,  this 
does  not  take  long.  Within  five  or  six 
days  the  wall  is  set  and  ready  to  be  tilted 
into  an  upright  position  on  its  founda- 
tions. 

The  power  for  raising  the  wall  is  sup- 
plied by  a  small  engine,  a  gasoline  or 
steam  engine  of  six  horse-power  being 
sufficient.  The  telescope  screws  are 
turned  by  a  worm  gear,  and  as  a  shaft 
runs  the  entire  length  of  the  wall,  con- 
necting with  each  Jack,  the  lift  of  each 


is  exactly  the  same.  This  shaft  makes 
104  revolutions  for  every  inch  that  it 
raises,  so  that  the  motion  is  very  grad- 
ual and  gentle. 

The  worm  gear  engages  a  telescope 
screw  jack  under  each  bench,  the  outer 
screw  having  a  diame*er  of  three  and 
three-quarters  inches  and  the  inner  one 
two  and  three-quarters. 

Although  the  system  has  been  in  use 
for  only  a  few  years,  many  improvements 
have  been  made  and  many  difficult  feats 
attempted.  One  of  the  most  remarkable 
exhibitions  of  skillful  construction  was 
the  building  of  a  church,  the  rear  wall 
of  which  included  a  large  curving  apse. 
At  first  glance  it  would  .seem  extremely 
hazardous  if  not  impossible  to  tilt  a  wall 
with  an  eight  foot  bow  in  the  middle  of 
it,  but  it  was  a  thorough  success.  An 
arch  of  scaffolding  was  built  upon  a  plat- 
form in  the  center  of  the  regular  wall 
form  and  the  concrete  tamped  in  place. 
Windows  had  been  allowed  for  in  the 
apse  and  these  were  boarded  on  the  out- 
side and  guy  wires  were  run  from  these 
boards  to  the  benches  in  order  to  give 
greater  rigidity  to  the  apse  while  it  was 


CHURCH  WALL  WITH  APSE  IN  PLACE. 


being  tilted.  In  order  to  prevent  tlie  pull 
of  this  mass  from  uprooting  the  jacks 
bodily,  they  were  securely  anchored  to  a 
"dead  man." 

Another  problem  solved  in  connection 
with  this  system  is  the  making  of  hollow 
walls  of  concrete.  The  necessity  for  the 
hollow  walls  in  the  severe  cold  of  winter 
was  demonstrated  by  a  church  which  was 
built  with  a  heavy  solid  wall  of  concrete. 
This  was  erroneously  thought  to  be  a 
sufficient  non-conductor  but  the  architects 
discovered  their  mistake  when  it  was  too 
late.  The  inner  wall  had  been  plastered, 
and  elaborate  and  costly  mural  decora- 
tions had  been  applied  to  the  interior,  and 
when  the  church  was  heated  for  Sunday 
services  the  first  real  cold  day  of  winter 
little  streams  of  water  ran  down  to  walls, 
ruining  the  artist's  work.  The  explana- 
tion was  simple :  the  moisture  contained 
in  the  heated  air  was  condensed  the 
moment  it  struck  the  cold  wall  of  the 


church  and  a  liberal  dew  was  precipitated 
upon  the  mural  paintings. 

The  problem  of  obviating  such  diffi- 
culties by  use  of  his  system  gave  Colonel 
Aiken  much  food  for  thought  It  was 
not  practicable  to  make  wooden  forms  to 
hold  the  inner  and  outer  walls  apart,  as 
the  lumber  could  not  be  removed,  and  if 
allowed  to  remain  it  would  swell  in  wet 
weather  and  crack  the  cement.  He  had 
the  fleeting  idea  of  using  tapering  forms 
of  sheet  iron,  which  could  be  drawn  out 
when  the  concrete  hardened,  but  one  day 
when  going  through  his  foundry  he 
noticed  the  core  makers  preparing  cores 
of  sand,  and  the  problem  was  solved.  In 
preparing  a  hollow  wall  at  present,  the 
inner  surface  is  poured  first,  t<^ether 
with  concrete  ribs  for  studding,  which 
run  up  and  down;  then  a  thickness  of 
dry  sand  is  spread  upon  this  to  the  re- 
quired depth,  flush  with  the  studding,  and 
the  outer  wall  is  poured  on  top  of  that. 


THE  MOST  ELABORATE  ORNAMENTS  CAN  BE  APPLIED  IN  AN  ECONOMICAL  MANNER. 


When  the  cement  has  set  and  the  wall  is 
being  tilted  upright  the  dry  sand  simply 
runs  out,  leaving  the  dead  air  space 
which  is  not  a  conductor  of  heat  or  cold. 
So  much  for  the  utility  of  the  system. 
From  the  aesthetic  standpoint  quite  as 
much  has  been  accomplished,  as  it  has 
been  demonstrated  that  an  inexpensive 
factory  building  can  be  made  as  hand- 
some as  an  art  museum  or  an  exposition 
hall.  The  most  elaborate  ornaments  can 
be  applied  in  an  economical  manner.  The 
method  of  preparing  the  cement  orna- 
ments is  very  ingenious.  First  a  model 
is  made  in  clay  from  the  artist's  sketch. 
We  will  suppose  it  to  be  a  decorative 
frieze  to  extend  the  lensrth  of  the  build- 
ing.    From  this  clay  model  a  plaster- 


pans  cast  is  taken  and  from  the  latter  is 
made  a  gelatine  mould,  which  hardens  to 
a  rubber-like  consistency.  When  this  is 
stripped  off,  cement  can  be  poured  into 
the  gelatine  which  retains  every  detail  of 
the  original  clay  model.  As  soon  as  the 
cement  is  hard  enough  the  gelatine  can 
be  taken  off  and  used  again  and  again 
until  all  the  sections  of  the  frieze  have 
been  completed.  If  the  gelatine  mould 
shows  wear  after  a  number  of  pourings, 
a  new  one  can  be  easily  prepared. 

All  these  ornamental  details  are  rein- 
forced with  projecting  rods,  and  when 
the  fa<;ade  of  the  building  is  to  be  poured, 
the  frieze,  capitals,  etc.,  are  placed  on  the 
form  before  the  pouring;  the  reinforce- 
ments holding  them  in  place. 


ARTISTIC  HOME  BUILT  ON  THE  TILTED  WALL  SYSTEM. 


COATING  IRON  PIPE  BY   MEANS  OF  A  CEMENT  GUN. 


CEMENT  PROTECTS  IRON  PIPE 

A  LAYER  of  cement  is  applied  to  iron 
**^  water  pipe  in  order  to  preserve  it 
from  injurious  effects  of  moisture  and 
chemicals  in  the  soil.  The  ijiethod  Is 
shown  in  the  accompanying  photographs, 
which  give  a  good  idea  of  the  process. 
First  the  pipes  are  enclosed  in  a  web  of 
fencing  wire,  which  causes  the  cement 


to  adhere  firmly  to  the  surface.  Then 
the  cement  is  applied  tu  a  thickness  of 
about  an  inch  by  means  of  a  cement  gun, 
an  apparatus  that  blows  a  spray  of  water 
and  a  mixture  of  sand  and  cement,  the 
ingredients  combining  at  the  nozzle  and 
striking  the  surface  of  the  pipe  with 
great  force.  The  result  is  a  very  hard 
protecting  surface,  which  adds  greatly  to 
the  life  of  the  water  or  gas  main   so 


3  FIRST  PREPARED  WITH  LIGHT  FENCE-WIRE  NETTING. 


treated.  It  is  claimed  that  old  pipe  which 
has  been  dug  up  can  be  coated  with 
cement  by  this  method  and  used  again, 
unless,  of  course,  it  has  deteriorated  to 
a  great  extent.  The  two  pictures  here 
shown  were  taken  in  southern  California, 
where  pipes  are  being  prepared  for  use 
near  San  Diego. 

The  use  of  concrete  in  this  connection, 
is  another  triumph  of  this  material  over 
the  ordinary  materials  that  have  hitherto 
held  full  sway  in  this  sort  of  construction 
work.  It  would  seem  to  sound  the  doom 
of  the  old. 


HOW  FRESH  PICKED  CHOCOLATE  BEANS  ARE  HANDLED  PREPARATORY  TO  THE 
MANUFACTURING  PROCESS. 

le  bcBD*  are  alloned  to  ferment  in  IbesiiD, 


ONE-ARMED  ORCHESTRA 

"THERE  is  an  orchestra  in  Portland, 
*  Oregon,  which  is  composed  exclus- 
ively of  one-armed  men.  In  spite  of  their 
physical  shortcoming,  these  determined, 
enthusiastic  young  men  are  making  a 
practical  success  out  of  their  association. 
The  idea  of  this  orchestra  originated 
with  B.  R.  Amend,  a  musician.  The  loss 
of  his  arm  did  not  induce  him  to  despair 
of  somehow  making  an  honorable  com- 
petence. He  set  his  wits  at  work  and 
conceived  the  idea  that  he  could  not  be 
the  only  musician  in  the  world  with  one 
arm.  He  began  to  scour  the  city  of 
Portland  and  the  State  of  Oregon.    Ere 


long,  he  was  in  communication  with  not 
only  one  but  several  who  had  lost  arms 
and  were  of  musical  iemperament  or 
training.  * 

Eight  members  compose  the  orchestra, 
seven  with  their  right  arms  gone,  but 
the  eighth,  Mr.  Lester  Cox,  is  minus  the 
left.  It  is  a  peculiar  fact  that  every 
member  lost  his  arm  through  service  in 
the  mills  of  Oregon  and  Washington  1 

The  orchestra,  sensibly,  does  not  go 
in  for  classical  music,  but  strives  its  best 
to  render  popular  and  dance  music — the 
kind  the  people  most  appreciate  and  for 
which  there  is  ten  times  the  demand. 
Mr.  Amend,  handicapped  as  he  is,  fur- 
nishes a  show  in  himself,  as  he  dexter- 
ously and  with  at  times,  marvelous  skill 
manages  to  keep  the  piano  going  in  time 
and  tune  with  the  instruments  about  him. 
It  is  hard  enough  to  accompany  an 
orchestra  when  the  pianist  has  two  hands 
and  clever  musical  ability.  What  must 
it  be  when  a  chap  has  but  one  hand  with 
which  to  manipulate  the  bass  and  high 
keys? 

Probably  the  most  difficiUt  and  sensa- 
tional feature  of  the  concerts  and  enter- 
tainments is  the  stunt  performed  by 
Messrs.  Amend  and  Tienken.  They  give-- 
a  guitar  solo,  both  playing  on  one  instni- 
ment. 


ELECTRICAL  TOWIKG  AT  THE  MOUTH  OP  THE  RIVER  WESER. 


This  Ihfobtant  Electrical  Affaratus  Has  Beb 

Put  into  Use  bv  the  City  ov  Bremkn. 
It  (howl  the  proDODnecd  teodcDCT  of  Gerinari  muoici 


MILK  DELIVERED  BY  WIRE 

THE  owner  of  a  small  dairy  out  west 
*  got  tired  carrying  the  heavy  cans  of 
milk  from  his  milking  sheds  to  the 
creamery,  and  as  the  latter  building  was 
only  about  three  hundred  feet  distant 
and  on  a  lower  level  he  devised  the 
aerial  milk  carrier  shown  in  the  photo- 
graph. The  full  cans  are  carried  above 
a  county  road,  but  as  that  is  on  a  lower 
giade  than  the  land  on  both  sides  it  does 
not  interfere  with  traffic.  The  little  trol- 
ley, carrying  a  twenty  gallon  can,  is  run 
to  the  creamery  by  gravity  while  the 
empty  cans  are  hauled  back  very  easily 
by  rope. 


MILK  DELIVERED  BY  WIRE. 
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wnat  L/r.  rv.  ana  nis  wiie  aireaay  Knew : 
tliac  this  Carey  Act  project  was  a  Stale 
project.  The  Idaho  State  Land  Board 
had  investigated  it,  had  guaranteed  its 
water  supply,  and  had  fixed  its  water- 
right  charges.  The  promoters  were 
merely  construction,  financial,  and  colon- 
ization agents  for  the  State. 

So  Dr  K  gave  up  his  medical  prac- 
tice, and  in  October  filed  on  forty  acres 
of  Southern  Idaho  Carey  Act  land. 

Last  summer,  near  the  end  of  his 
third  year.  Dr.  K,  coidd  summarize  his 
condition  a.^  follows:  He  had  not  yet 
raise<l  a  dollar's  worth  of  produce  on  his 
"irrigated"  ranch.  And  for  a  very  good 
reason.  He  had  had  no  water.  Because 
of  the  total  failure  in  crops,  he  and  his 
wife  had  used  up  all  their  surplus  capital. 
They  could  not  leave  their  State-guaran- 
teed Carey  Act  farm  on  which  they  had 
staked  all  their  capital  and  three  years 
of  their  life.  Besides,  they  couldn't  pay 
their  grocery  bill.  So  Dr.  K.  was  doing 
odd  jobs  for  his  neighbors;  his  wife  was 
courageously  helping  to  keep  the  wolf 
from  the  door  by  taking  in  washing. 

Anothei  typical  resident  on  the  same 
Idaho    project     is    a    young    man    who 


promoters    naa     lannea     me         *s^ 
young  Easterner's  speculative  * 

instincts  by  reciting  many  ex- 
amples of  the  recent  mad  jumping  in 
irrigated  land  values.  Also,  the  promot- 
ers had  reminded  him  that  the  project 
was  under  strict  State  supervision ;  and 
they  promised  that  his  ditches  would  soon 
be  full  of  water.  So  the  young  man  made 
first  payments,  and  put  all  his  surplus 
money  in  substantial  land  improvements. 
He  planted  his  crops — then  waited  month 
after  month  for  water.  No  water  came. 
His  crops  withered  and  died.  He  was 
compelled  to  haul  water  for  domestic  use 
and  for  his  stock.  He  obstinately  hung 
on  season  after  season^ — for  three  years 
— but  still  no  water.  His  second  and 
third  annual  land  payments  became  due. 
but  he  could  not  pay,  because  he  had 
raised  no  crops.  He  was  in  danger  of 
losing  his  land.    He  could  not  sell. 

One  could  recount  dozens  of  like  ex- 
amples— homeseekers  stranded  on  the 
desert  awaiting  the  completion  of  Idaho 
Carey  Act  projects.  A  few  of  the  proj- 
ects are  practically  in  a  wrecked  condi- 
tion, due  to  the  financial  failure  of  the 
promoting   companies.     On  others  there 


Kkforms.  Defeated  James  K.  Bradv, 


tribuled  largely  to,the  downlalL 

of  tba  Brady  adminiiitatioD.  ^^g  grave  Com- 

plications in 
water  rights  which  may  delay  their  com- 
pletion for  years.  Still  others  cannot  be 
financed. 

But  let  us  turn  to  another  State.  Sev- 
eral scores  of  settlers,  on  a  single  Carey 
Act  project  in  Oregon,  have  Iwen  wait- 
ing more  than  six  years  for  water.  .'\nd 
they  are  not  certain  that  they 
will  ever  get  it — even  though 
they  have  already  paid  for  the 
water ;  and  regardless  of  the 
fact  that  the  Government  sev- 
eral years  ago  granted  them 
title  to  the  land,  since  State 
officials  had  innocently  certi- 
6ed  that  the  land  had  actu- 


ally   been     re- 
claimed. 

The  promoters  of  this  Oregon  project, 
the  old  Columbia  Southern,  found  a  little 
creek  and  a  large  tract  of  good  land  in 
the  central  part  of  the  State.  Then  the 
promoters  went  before  the  old  State 
Land  Board,  which  was  supposed  to 
guard  the  interests  of  future  settlers. 
The  project  looked  good  on 
paper,  and  the  promoters  se- 
cured the  Board's  formal 
O.  K.  to  a  contract.  The  pro- 
moters scattered  their  circu- 
lars to  the  four  winds.  The 
circulars  told  that  the  land 
was'  being  reclaimed  under 
State    supervision;    and    that 
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F,  R,  GooDiMG.  Forh: 


-  the  State-guaranteed  wat^ 
rights  had  been  fixed  at  the 
extremely  low  cost  of  ten 
dollars  an  acre. 

The  selling  scheme  was 
well  planned,  and  the  pro- 
moters soon  loaded  off 
water  rights  for  20,000 
acres.  The  ready  sale  of 
the  lands  may  have  been 
partially  due  to  the  liber- 
ality of  the  promoters, 
they  assured  the  settlers — 
contrary  to  the  Carey  Act       „*'/'l''l""'  "f 

,  .1,1  ...  BOBfd.  ho  bmran  th 

law — that  they   could  gam         ol  the  Care»  L«nd 

title  without  even  coming 
to  the  State.  But  some  of  the  settlers 
came  anyway,  freighting  their  goods 
more  than  a  hundred  miles  out  from  the 
nearest  railroad.  Soon,  also,  the  pro- 
moters platted  a  town.  The  promotion 
of  town  sites  is  usually  associated  with 
the  construction  of  Carey  Act  projects. 
The  town  was  named  Laidlaw,  after  the 
chief  promoter  of  the  project  that  was  so 
wonderfully  to  transform  the  desert. 


verything  was  booming  with 
the  promoters.  But  unsched- 
uled things  now  began  to 
happen  to  the  settlers. 
Their  land  patents  stopped 
I  coming  from  the  Govern- 
ment, even  though  the 
State  Land  Board  had  for- 
mally pronounced  the  land 
"reclaimed."  Still  more 
serious,  many  of  the  set- 
tlers were  unable  to  get 
water  for  irrigation  and  it 
•  admfnfitraHon  *^^  rumored  that  there 
Ac(  in  idnho.  wasn't  enough  water  to  go 

around.  The  settlers  be- 
came excited,  then  frenzied.  They  held 
an  indignation  meeting.  The  chief  coun- 
sel of  the  promoting  company  was  pres- 
ent at  the  meeting,  and  he  answered  in 
an  ingenious  manner  the  protests  of  the 
settlers. 

"We've  delivered  all  the  water  there 
is,"  he  replied,  in  a  sympathetic  tone, 
"and  we  can't  help  it  if  the  Almighty 
runs  short.   The  Company  can't  produce 


MAGNIFICENT  PRODUCTS  ARE  RAISED  AT  TWIN  FALLS. 


water,"  he  added,  "and  if  the  Tumalow 
does  not  contain  enoi^h  water,  then  each 
must  take  his  share  and  be  satisfied." 

The  State  Land  Board  was  aroused 
to  make  a  belated  inquiry  into  the  Colum- 
bia Southern  Carey  Act  project.  It 
found  that  the  promoters  had  contracted 
to  reclaim  27,000  acres  of  land — the 
Otnount  of  water  not  having  been  fixed. 
The  promoters  had  then  sold  State- 
guaranteed  water  rights  for  20,000  acres, 
at  ten  dollars  an  acre,  to  275  prospective 
settlers.     The  total  amount  of  water  in 


Tumalow  Creek,  on  which  the  project 
depended,  was  sufficient  to  irrigate  only 
8,000  acres — and  approximately  one-half 
of  this  water  was  already  appropriated 

by  other  lands. 

The  Courts  later  decided  that  the  Carey 
Act  company  was  within  legal  bounds, 
for  it  had  fulfilled  its  agreement  to  sup- 
ply water  to  the  settlers.  The  project  is 
today  about  where  it  was  eight  years  ago. 
The  Company  has  been  reorganized  and 
has  attempted  to  finance  a  revised  plan 
which  will  pro  vide  a  storage  reservoir.  The 
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settlers  are  patiently  waiting  for  water — 
all  but  the  few  who  happened  to  arrive 
first  and  are  now  appropriating  all  the 
water  there  is.  If  the  new  plan  can  be 
financed  the  settlers  must  now  pay  forty- 
dollars  an  acre  for  their  water  right,  in- 
stead of  the  originally  agreed-upon  ten 
dollars  an  acre.  If  not  financed,  then  the 
only  hope  for  the  settlers  is  an  appeal 
to  the  Oregon  Legislature,  which  in  the 
past  has  seemed  little  disposed  to  listen 
to  hard-luck  stories. 

In  Idaho,  at  the  last  State  election,  the 


each  Western  State  that  would  assume 
the  responsibility  of  reclaiming  such  a 
body  of  land.  This  reclamation  included 
the  subdivision  of  the  grant  of  land  into 
small  tracts  that  would  be  sold  to  actual 
homeseekers. 

Ten  of  the  Western  States,  as  follows, 
have  accepted  the  offer:  Idaho,  Wyo- 
ming, Colorado,  Utah,  Montana,  Oregon, 
New  Mexico,  South  Dakota,  Nevada  and 
Washington.  The  steps  for  gaining 
State  title  to  these  Government  lands  are 
simple.       Some    promoter    discovers    a 


THEY  BOUGHT  "WATER  BIGHTS."  BUT  THEY  DIDN'T  EXPECT  TO  HAVE  TO  HAUL  THE 

WATER  THEMSELVES. 

A  acene  on  a  Carey  Act  Urm  id  CMtem  Oregon. 


Carey  Act  mix-up  was  enough  of  a  po- 
litical issue  to  turn  the  State  inside  out, 
and  to  overcome  a  hea"y  normal  Repub- 
lican majority  and  to  elect  a  Democratic 
governer.  In  Oregon,  the  Carey  Act 
mix-up  is  one  of  the  most  tangled  legal 
and  economic  riddles  that  the  officials  at 
the  State  capitol  are  trying  to  puzzle 
out.  And  there  are  other  States  that  also 
have  their  Carey  Act  troubles. 

But  the  Carey  Act  has  not  always  seen 
dark  days.  In  fact,  many  a  booster 
shouted  hilariously  when  Congress  passed 
the  Carey  Act  bill,  in  1894.  This  bill  in 
effect  told  the  Western  States  that  they 
could  each  experiment  with  Carey  Act 
irrigation.  The  terms  of  the  National 
Carey  Act  are  simple — and  the  law  has  a 
most  ambitious  and  worthy  purpose.  In 
plain  terms,  Congress  granted  a  full  mil- 
lion acres  of  arid  government  land  to 


possible  reclamation  project,  and  he  sub- 
mits a  plan  for  its  reclamation  to  the 
State  Land  Board.  If  the  State  accepts 
the  project,  the  plans  are  in  turn  submit- 
ted by  the  State  officials  to  the  Federal 
Government.  If  still  favorable,  a  con- 
tract is  executed  between  the  State  and 
the  United  States.  By  this  time  the  tract 
has  been  withdrawn  from  other  entry, 
and  the  private  company  proceeds  to 
reclaim  and  colonize  the  land.  In  colon- 
izing, the  promoter  is  allowed  to  collect 
the  acreage  cost  for  reclamation  which 
has  been  made  a  part  of  his  contract  with 
the  State  Land  Board,  this  acreage  cost 
incidentally  including  a  profit  for  the 
promoter. 

Many  of  the  States  thought  the  Carey 
Act  was  all  receiving  and  no  giving. 
They  figuratively  opened  their  pockets 
for  the  irrigation  benefits  to  be  poured 


TECHNICAL  WORLD   MAGAZINE 


result  ot  ttiis  irri- 
gation law.  For  example,  the  Oregon 
Legislature,  in  1901,  passed  a  law  ac- 
cepting the  terms  of  the  Carey  Act.  But 
the  cautious  legislators  provided  that  the 
State  should  be  under  no  expense  what- 
ever, in  carrying  out  the  provisions  of  the 
law. 

This  is  the  reason  why  Oregon  is  to- 
day reaping  a  Carey  Act  whirlwind. 
The  early  Carey  Act  promoters  in  Ore- 
gon had  matters  almost  their  own  way, 
or  thought  they  had.  They  carried  their 
paper  plans  to  the  State  Land  Board, 
consisting  of  the  Governor,  the  Secretary 
of  State,  and  the  State  Treasurer,  each 
of  whom  had  a  myriad  of  official  and 
political  problems  of  his  own.  Nor  were 
there  any  irrigation  specialists  in  the 
State  House  who  could  be  called  into 
conference  with  the  State  Land  Board, 
Hence,  the  State  Land  Board  fell  into  the 
easy  habit  of  writing  their  formal  "O.K." 
on  practically  all  of  the  representations 
of  the  promoters.  The  State  Land  Board 
innocently  thought  they  were  doing  their 
whole  duty.  For  in  their  1907  report 
they  excuse  past  mistakes  by  saying  they 
were  "under    the    impression    that  the 


heignts — also   itsdeptns. 

Carey  Act  irrigation  put  Idaho  on  the 
map.  Before  the  passage  of  the  Act, 
Idaho  was  little  but  a  land  of  sheep  ba- 
rons, cattle  kings,  and  mining  camps. 
One  could  travel  for  days  across  its  plains 
without  seeing  even  a  wire  fence.  Then 
came  the  Carey  Act  boom,  when  south- 
em  Idaho  was  perhaps  the  best  adver- 
tised, the  most  exploited  section  of  the 
entire  West.  Then  the  crash  of  the  Carey 
Act  boom,  and  the  dark  days  following 
"Blue  May."  And  lastly  the  Carey  Act 
political  reaction,  the  repenting  and  the 
reconstructing  present  days. 

Carey  Act  promotion  in  Idaho  has  al- 
ways been  linked  with  the  most  ardent 
of  Western  boosting.  The  boosters  verily 
believed  and  knew  that  irrigated  Idaho 
was  the  modern  Garden  of  Eden.  And 
the  boosters  are  not  talking  or  advertis- 
ing anything  less  even  today.  One  of 
the  salaried  community  publicity  men 
with  whom  I  talked  in  southern  Idaho 
last  summer  admitted  that  there  were  "a 
few  unfortunate  examples  of  mistakes 
among  Carey  Act  projects — and  some 
grumbling," 

"But,"  the  booster  added  and  correct- 
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ed,  "there  have  been  no  more  mistakes, 
and  there  is  no  more  grumblin|^,  than  is 
usually  expected  in  any  business  costing' 
so  much  money." 

A  little  later,  one  of  the  big  Idaho 
Carey  Act  promoters,  summarized  rea- 
sons why  immigration  into  Idaho  was 
only  a  fraction  of  what  it  had  been  dur- 
ing previous  years.  These  reasons  in- 
cluded such  far-away  ones  as  "the  immi- 
gration into  Canada ;  thfe  difficulty  of  se- 
curing loans  on  Eastern  farms ;  the  fact 
that  the  greater  part  of  the  Carey  Act 
lands  had  already  been  sold,  hence  the 
projects  were  being  little  advertised." 

"But,"  the  Carey  Act  promoter  added, 
with  a  burst  of  enthusiasm,  "we  have 
some  grand  Carey  Act  projects.  Have 
you  visited  Twin  Falls  ?" 

The  promoter  had  said  the  expected 
thing,  for  the  great  Twin  Falls  project  is 
the  Mecca  of  all  Idaho  irrigation  boosters. 
So  persistent  and  well-planned  has  been 


1900  when  the  Twin  Falls  project,  the 
fourth  Idaho  Carey  Act  project,  was 
first  proposed.  "Twin  Falls"  has  been 
almost  a  trade  mark  for  southern  Idaho, 
and  it  is  said  that  more  than  a  million 
dollars  have  been  expended  toward  indel- 
ibly stamping  the  name  on  the  world's 
consciousness. 

The  visitor  who  has  money  to  invest, 
or  is  a  prospective  settler,  is  shown  irri- 
gation results— a  great  flat  body  of  land, 
much  of  it  well-improved  and  cultivated, 
which  only  a  few  years  ago  was  a  wind- 
swept, dusty,  almost  worthless,  plain.    I 
talked  with  one  newcomer,  living  a  mile 
or  so  out  from  the  city  limits  of  Twin 
Falls,  who  said  his  five  acres  of  land  had 
cost  him  "a  httle   better   than  $5,000." 
And  from  $200  to  $400  an  acre  has  not 
been  an  exceptional  selling  price  for  the 
irrigated  land.  But  the  word  is  whispered 
that  the  project  has  not  been  a  money 
maker.     The  project  is  perhaps  not  ex- 
centional    in    this    regard.     Indeed,  one 
over  in  central  Oregon*  went 
to  say    to    me  last  summer, 
n't  a  single  Carey  Act  project 
in  the  West  that  has  made 
money  for  the  promoters, 
and  the  only  thing  that  has 
saved  any  of  them  is  their 
town  promotion  schemes." 
The    promoters    of   the 
Twin  Falls  project,  figured 


the  advertising  of  this  proj- 
ect, in  fact,  that  there  are 
thousands  of  people  over 
the  entire  earth  for  whom 
"Twin  Falls"  is  the  hub  of 
the  Inland  Empire  and  the 
Great  American  West. 
There  are  persons  who  can 
recite  every  detail  of  the 
wonderful  progress  and  the 
superexalted  hopes  of  Twin 
Falls,  who  have  never 
heard  of  Boise,  the  capital 
of  the  State,  or  Spokane, 
the  metropolis  of  the  In- 
land Northwest. 

The  reclamation  of  the 
Idaho  desert  was  a  new  and 
a  marvelous  thing  back  in 


ON  A  Carey  Act  Piio;ect.  r 
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struct  ion  profit  on 
the    investment   to 
only     about     fifty- 
two  per  cent. 
number 


E  Great  SHomoNE  Falls.  Id^ 


crossing  the  Mis- 
souri River.  But 
the  Idaho  irriga- 
tion pioneers  were 
persistent,  and  the 


other  promoters  of  early  Idaho  Carey  Act  example  Carey  Act  projects  were  begun, 
projects  were  also  caught,  the  actual  cost  These  projects  were  advertised,  praised, 
of  construction  work  sometimes  being  boosted,  boomed,  rhapsodized,  and  ex- 
double  or  treble  the  estimated  cost.     In  ploited.     Enthusiasm  kindled ;  the  Carey 
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Act  idea  budded  and  bloomed.  Every- 
body was  a  booster,  pleased  and  shout- 
ing. Only  four  Carey  Act  projects  were 
proposed  during  the  first  ten  years.  But 
in  1909,  twenty- two  distinct  projects 
were  officially  approved  by  the  Idaho 
State  Land  Board — projects  that  pro- 
posed to  reclaim  at  a  cost  of  $20,000,000 
a  total  of  nearly  700,000  acres,  an  area 
greater  than  the  State  of  Delaware.  And 
the  first  three  months  of  1910  were  still 
wild  and  frenzied  days  for  Idaho  Carey 
Act  promoters,  the  last  one  of  the  six 
projects  approved  being  a  bold  plan  for 
reclaiming  307,600  acres  at  a-  cost  of 
$20,000,000. 

Then  came  "Blue  May."  The  Carey 
Act  bloom  was  swept  away  by  a  frigid 
wind  from  the  East.  An  Idaho  business 
man  described  to  me  the  situation : 

"It  was  during  one  week  in  May,  1910, 
that  we  realized  that  we  had  come  to 
the  end  of  our  rope.  The  irrigation  bond 
brokers  of  the  East  had  met,  had  passed 
the  word,  had  closed  their  money  sacks. 
Prices  of  irrigated  lands  dropped  like  a 
rocket.  Everybody  tried  to  unload,  but 
there  was  no  unloading.    Land  that  had 


been  a  bargain  at  fifty  and  one  hundred 
dollars  an  acre,  couldn't  raise  a  bid  for 
the  cost  of  the  original  filing  fees." 

"What  are  you  going  to  do?"  was 
asked.  "Isn't  Idaho  irrigated  land  as 
good  as  gold?  Don't  you  always  have 
good  crops  ?  Haven't  you  almost  an  ideal 
climate,  the  best  of  soil,  plenty  of  water?" 

"Sure.  Sure,"  he  replied.  "Irrigation 
is  all  right.  But  we've  been  going  a  lit- 
tle too  fast.  We've  got  to  do  a  little 
sweating,  even  though  we're  keeping  on  a 
boosting  face  for  the  outsider.  But  we'll 
get  the  money — something  like  fifty  or 
sixty  million  dollars,  they  say — that  we 
need  to  complete  the  projects  that  have 
been  started.  We'll  get  the  money  some 
time,  because  irrigation  is  all  right." 

"What  about  the  settlers  that  are 
stranded  out  on  the  desert  waiting  for 
water — and  the  Carey  Act  projects  that 
have  gone  to  pieces  ?" 

"Have  you  been  up  to  the -State  House, 
yet?"  he  in  turned  asked.  "You'll  find  it's 
pretty  well  cleaned  out,  now." 

Previous  to  the  last  Idaho  State  elec- 
tion, in  which  a  Democrat  was  elected 
Governor,  and  Republicans  to  all  of  the 
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other  chief  offices,  one  of  the  slogans  of 
the  reform  Democrat  party  ran: 

"Clean  out  the  State  House  from  cel- 
lar to  rafters ; 

"Get  rid  of  the  vermin;  get  rid  of 
the  grafters!" 

The  whole  point  at  issue,  according  to 
the  reformers,  was  summarized  in  bold 
type  in  the  October  14,  1910,  issue  of  the 
weekly,  "The  Boise  Citizen."  It  was 
told  that  the  administration  of  the  land 
affairs  of  the  State  of  Idaho  by  the  State 
Land  Board  during  the  last  two  guber- 
natorial terms  had  been  "one  of  gross 
incompetency,  of  indifference  to  the 
rights  of  settlers,  of  favoritism  to  pro- 
moters and  to  political  henchmen,  of  neg- 
ligence bordering  on  the  criminal,  of 
land  grabbing  and  feathering  of  their 
own  nests  by  members  of  the  Board  to 
such  an  extent  as  to  show  a  contempt  for 
public  rights  and  for  public  opinion." 

Then  the- reformers  began  to  dig  up 
and  to  exhibit  some  plain  facts.  And 
these  facts  seem  to  have  made  votes, 
judging  by  the  later  political  landslide. 
The  reformers  read  from  the  public  rec- 
ords that  members  of  the  former  State 
Land  Board  had  seemingly  been  ex- 
tremely lucky.  Their  luck  was  shown  in 
drawing  town  lots  and  blocks  of  land  on 
the  opening  of  the  different  Carey  Act 
segregations,  the  openings  being  under 
a  free  lottery  system  and  sanctioned  and 
guarded  by  the  State. 

The  reformers  compiled  a  list  to  show, 
for  example,  that  the  following  plums 
had  fallen  into  the  lap  of  one  of  the 
former  officials:  a  lot  in  Gooding,  a  lot 
in  Buhl,  two  lots  in  Jerome,  one  hundred 
and  twenty  acres  near  Gooding,  forty 
acres  near  Twin  Falls,  and  two  small 
tracts  in  Fruitland.  Another  former  of- 
ficial happened  to  have  acquired  one  hun- 
dred and  sixty  acres  in  Twin  Falls-Oak- 
ley, and  seven  and  one-half  acres  in 
Fruitland.  While  a  third  former  official 
had  the  following  list  to  his  credit:  160 
acres  near  Jerome,  240  acres  near  Good- 
ing, and  one- fourth  interest  in  twenty- 
two  lots  in  Wendell. 

Idaho  reformers  also  charged  that  only 
the  promoters  were  represented  in  the 
secret  Land  Board  meetings.  They 
charged  that  former  State  Land  Boards 
"have  accepted  the  estimates  of  the  cost 
of  an  enterprise  and  the  price  of  water 


rights  to  be  charged  as  made  by  the  pro- 
moters, and  this  has  been  done  almost 
without  exception." 

•  But  the  reformers  did  not  deal  in  gen- 
eralities. They  mixed  shot  with  their 
political  thunder.  They  cited  particular 
instances  of  water  juggling — how  the 
promoters  of  the  King-Hill  Extension 
project,  reported  organized  quite  largely 
through  the  efforts  of  an  assistant  in  the 
office  of  the  Attorney  General,  had  be- 
gun business  by  purchasing  100  inches 
of  water  from  the  original  King-Hill 
project,  regardless  of  the  fact  that  the 
main  King-Hill  ditch  would  carry  only 
about  130  of  230  inches  of  water  that  the 
King-Hill  people  needed  themselves. 

Another  of  the  red-lantern  examples  of 
the  Idaho  reformers  related  to  the  old 
Lost  River  project,  which  used  to  boast 
the  "greatest  earthen  dam  in  the  world." 
The  dam  was  much-touted,  but  the  peo- 
ple living  below  began  to  fear  a  second 
Johnstown  flood.  The  condemnation  of 
the  dam  left  the  great  project  practically 
in  a  wrecked  condition,  even  though  set- 
tlers had  already  paid  to  the  company 
cash  and  notes  to  the  amount  of  $2,400,- 
000. 

Some  Carey  Act  promoters  still  insist 
that  the  Carey  Act  is  "the  culmination  of 
irrigation  laws."  Also,  some  of  the  boost- 
ers who  are  trained  and  paid  to  see  only 
the  one  side  of  a  question,  still  insist  that 
the  Carey  Act  is  the  greatest  present 
blessing  in  the  West.  However,  one 
State  engineer  with  whom  I  talked  frank- 
ly expressed  the  opinion  that  there  was 
not  a  single  "successful"  Carey  Act  proj- 
ect in  the  entire  West.  Yet  he  would 
not  grant  the  Carey  Act  was  a  failure. 

In  the  old  Carey  Act  boom  days,  some 
of  the  promoters  thought  they  had  an 
endless  golden  chain.  They  started  with 
little  capital,  counting  on  continued  land 
sales  to  settlers.  The  settlers  commenced 
to  make  payments,  all  right.  But  after  a 
time  the  settlers  balked,  refusing  to  make 
further  payments  until  they  saw  actual 
water  in  their  own  individual  ditches. 
There  was  a  missing  link  in  the  golden 
chain,  since,  as  a  rule,  irrigation  projects 
must  be  largely  completed  before  water 
can  be  turned  on.  The  promoter  had 
a  string  of  dry,  half-finished  dams  and 
ditches  on  his  hands.  The  settlers  were 
stranded  on  the  sun-baked  desert. 


ON  THESE  MELON  FIELDS  MONTREAL  IS  TO  HAVE  A  MAGNIFICENT  SUBURB. 


TRADING    A    CITY    FOR    A    TUNNEL 

By 
HENRY    M.    HYDE 


THIS  is  the  story  of  a  railway, 
which,  facing  an  expenditure 
of  nearly  twenty  million  dol- 
lars for  the  boring  of  a  tunnel, 
found  a  way  to  make  the  tun- 
nel pay  for  its  own  construction.  It  is 
also  another  chapter  in  the  most  amazing 
record  of  railroad  building  ever  written 
across  the  face  of  a  continent. 

The  old  French  Canadian  city  of  Mon- 
treal lies  on  an  island,  cut  off  on  one  side 
by  the  sweep  of  the  wide  St.  Lawrence 
and  on  the  other,  by  a  beautiful  arc  of 
the  Ottawa  River,  called  the    "Riviere 


Des  Prairies."  With  a  population  of 
nearly  four  hundred  thousand,  Montreal 
is  the  largest  city  in  the  Dominion  of 
Canada.  Within  the  last  few  years,  its 
growth  has  been  very  great  and  it  is 
now  one  of  the  most  congested  cities  on 
the  continent.  Not  only  is  the  area  over 
which  it  can  spread  limited  by  the  natural 
boundaries  of  the  island,  but  the  island, 
itself,  is  bisected  north  and  south  by  a 
high  and  broad  mountain,  called  "Mount 
Royal" — the  name  of  the  city  itself  being 
only  a  corruption  of  this  mountain  title. 
For  years,  railways  entering  Montreal 


ends  to  reach  their  terminal  sta- 
tion. Back  of  Mount  Royal,  on  the  side 
away  from  the  city,  the  island  runs  down 
to  the  Riviere  Des  Prairies  in  a  broad 
stretch  of  level,  fertile  land.  For  more 
than  one  hundred  years  this  land  has 
been  owned  and  tilled  by  thrifty  French 
habitants,  who  know  the  secrets  of  in- 
tensive farming  and,  on  their  island 
acres,  brought  the  famous  Montreal 
muskmelon  to  its  expensive  perfection. 

Since  the  coming    of    the  motor  car, 
well-to-do  inhabitants  of  Montreal,  seek- 
ing a  place  where  they  ir*-"*'*  '"'" 
away   from  the  crowds  i 
of  the  city,  have  been  bi 
building  sites  on  the  west« 
slope    of    Mount    Royal 
looking  down    over  the 
melon  farms. 

All  that  prevented  a 
great  and  flourishing 
suburb  was  the  fact 
that  it  was  necessary  to 
travel  so  many  miles 
around  one  or  the  other 
end  of  the  mountain  to 
reach  the  site. 

More  than  two  years  a( 
Sir  William  Mackenzie  aim 
Sir  Donald  Mann — the  two        i^5^o"d^j''ia 
creative  geniuses,  who,  for      Royal  tunnel. 
fifteen    years,     have     been      neu"in'New'Yo 
i« 


cided  that  it  was  time  for  thwi  to 
consider   the   matter  of   securing    first- 
class  terminal  facilities    in   the   greatest 
city    of    the  Dominion.     To  direct  and 
downright  men  who  are   in  the  habit  of 
going  straight  to  the  point,  the  idea  of 
tunneling  a  great  bore  through  the  four- 
mile  base  of  Mount  Royal  immediately 
suggested  itself.   Other  railway  men  had 
considered  the  same  plan  before.    The 
engineering  difficulties  were  not  great, 
but  the  matter  of  cost  had  always  been 
prohibitive.     The  constructive   imagina- 
*■""  *"■•"'!  a  safe  way  out.     Put  the 
slopes  of  Mount  Royal  and 
level   land   beyond   within 
ix  minutes  of  the  heart  of 
Montreal      and     nothing 
could  prevent  the  exten- 

Ision  of  the  city  in  that 
direction.     Real  estate 
values   on    the  other 
side  of  the  mountain 
would     be     multiplied 
twenty- fold.       Enough 
profit  might  be  made  to 
largely  pay  for  the  build- 
ing of  the  tunnel  and  the 
lurchase  of  terminal  facili- 
ties in  the  heart  of  the  old 

Ho  buiii  the  The  two  knights  who  won 

og-TOwn  tun-     their  spurs  by  throwing  steel 
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rails  Across  the  wilderness  called  in  Col- 
onel A.  D.  Davidson  to  aid  them.  David- 
son is  the  father  of  the  American  inva- 
sion of  Canada,  canny  and  wise  in  all 
matters  of  real  estate.  One  of  his  trust- 
ed lieutenants  is  Thomas  Darling,  who 
speaks  habitant  French  like  a  native. 
Back  on  the  other  side  of  Mount, Royal 
went  Mr,  Darling,  visiting  one  after  the 
other  of  the  habitant  farmers  and  secur- 
ing from  each  an  option  on  his  holdings 
of  fertile,  melon  land.  Sturdy,  simple 
minded,  conscientious  folk  are  these  hab- 
itants, slow  to  move  and  cautious  in  all 
of  their  dealings  with  strangers.  It  took 
a  diplomat  to  handle  them,  but  once  Jean 
Francois  had  given  his  word,  Mr.  Dar- 
ling knew  that  he  could  rely  on  it.  It 
took  almost  two  years  to  get  all  the 
desired  land  under  option.  Then, 
one  day,  a  few  months  ago,  Mr,  Darling 
put  more  than  a  million  and  a  half  doK 
lars  in  cash  into  a  hand  satchel  and  went 
back  over  the  mountain  again  to  pay  for 
the  farms  he  had  agreed  to  buy.  Other 
interests  were  in  the  field,  and  to  have 
checks  flying  around  in  the  number  and 
for  the  amounts  that  would  have  been 
necessary  never  would  have  done  at  all. 
The  currency  was  relatively  a  small  part 

I 


be  as  well  to  state  that  practically  all  of 
the  habitants  of  Mount  Royal  will  be 
able  to  retire  and  live  at  their  ease  here- 
after on  the  income  derived  from  the 
sale  of  their  melon  patches.  One  man, 
for  instance,  was  paid  $117,000  for  his 
comparatively  few  acres.  The  largest 
farm  of  all  brought  nearly  $800,000. 

Plans  have  been  prepared  for  an 
unique,  model  city,  which  is  to  be  built 
on  the  purchased  famis.  All  the  busi- 
ness houses  will  be  confined  to  four 
streets  which  run  diagonally  across  the 
site  from  corner  to  corner.  There  are 
restrictions  which  forbid  the  building  of 
apartment  houses  and  no  house  to  cost 
less  than  three  thousand  dollars  will  be 
permitted. 

With  this  great  project  out  of  the  way, 
the  actual  work  of  boring  the  tunnel 
through  Mount  Royal  was  begun  on  May 
1st;  a  great  gang  of  "hard-rock  men" 
starting  in  at  the  same  time  on  either 
side  of  the  mountain.  The  stone  removed 
from  the  western  opening  will  be  used 
in  grading  and  paving  the  streets  of  the 
new  city  of  Mount  Royal  and  also  in 
ballasting  Canadian  Northern  lines. 
The  debris  taken  from  the  eastern  end  of 
the  tunnel  will  be  utihzed  in     build- 


through  the  city  of  Montreal  to  the  banks 
of  the  St.  Lawrence,  where  they  will  join 
the  tracks  of  the  Montreal  Harbor  Com- 
mission. 

In  its  size  and  equipment,  the  Mount 
Royal  tunnel  will  be  very  much  like  the 
Pennsylvania  tube  under  Manhattan 
Island.  Trains  will  be  operated  in  the 
tunnel  by  electricity,  and  are  expected  ■ 
to  run  at  the  rate  of  fifty  miles  an 
hour.  The  work  of  construction  is  in 
charge  of  S,  P.  Brown,  the  young  en- 
gineer who  directed  the  Pennsylvania 
cross-town  construction  in  New  York. 
The  work  begun  at  both  ends,  nearly  two 
months  ago,  will  be  pushed  night  and 
day  until  the  two  bores  meet  in  the  heart 
of  the  mountain.  It  is  estimated  that 
fifteen  hundred  men  will  be  at  work  for 
eighteen  months. 

Meanwhile,  on  the  slopes  to  the  west, 
the  town  of  Moimt  Royal  is  already  be- 
ginning to  rise.  Like  water  long  penned 
behind  a  dam,  the  people  of  Montreal 
will  rush  through  to  fill  it  as  sochi  as  the 


way  is  made.  It  is  planned  that  the  new 
town  shall  be  organized  under  the  Des 
Moines  commission  plan  of  government, 
and  in  its  construction  advantage  will  be 
taken  of  every  improvement  which  mod- 
em methods  can  suggest. 

Lying  between  the  site  of  the  new 
town  and  Mount  Royal  and  the  Riviere 
Des  Prairies,  there  is  still  a  considerable 
tract  of  land.  The  projectors  of  the 
great  Georgian  Bay  Canal  project,  who 
hope  to  carry  the  wheat  of  western  Can- 
ada through  a  short  loop  to  the  Atlantic 
are  planning  to  use  this  river  as  a  link  in 
their  chain.  That  will  mean  the  build- 
ing of  great  docks,  warehouses,  eleva- 
tors and  railway  terminals  along  its 
banks. 

Altogether,  this  great  railroad  project 
means  a  new  era  of  expansion  and  pros- 
perity for  Montreal.  The  most  remark- 
able fact  about  it  is  that  so  far  as  the 
railroad  is  concerned,  the  whole  tremen- 
dous undertaking  will  practically  pay  for 
itself. 


GERONIMO.  THE  APACHE  CHIEF.  SKINNING  THE  LAST  BUFFALO  KILLED  IN  OKLAHOMA. 


LAST    EFFORT    TO    SAVE    THE    BISON 
.      By 
P.    HARVEY    MIDDLETON 


IN  a  letter  to  Prof.  William  T.  Horn- 
aday,  dated  September  21, 1887.  Col- 
onel I.  R,  Dodge  gives  some  infor- 
mation as  to  the  almost  incredible 
mass  of  bison  he  had  met  with  near 
Fort  Lamed,  on  the  Arkansas  River,  in 
1872,  "The  great  herd  on  the  Arkansas 
through  which  I  passed  could  not  have 
averaged,  at  best,  over  fifteen  or  twenty 
individuals  to  the  acre,  but  was,  from  my 
own  observation,  not  less  than  twenty- 
five  miles  wide,  and  from  reports  of  hunt- 
ers and  others  it  was  about  five  days  in 
passing  a  given  point,  or  not  less  than 
fifty  miles  deep.  From  the  top  of  Paw- 
nee Rock  I  could  see  from  six  to  ten 


miles  in  almost  every  direction.  This 
whole  vast  space  was  covered  with  buf- 
falo, looking  at  a  distance  like  one  com- 
pact mass,  the  visual  angle  not  permit- 
ting the  ground  to  be  seen.  I  have  seen 
such  a  sight  a  great  number  of  times,  but 
never  on  so  large  a  scale."  In  a  report 
of  the  Smithsonian  Institute  Professor 
Hornaday  estimates  that  "the  actual 
number  of  buffalo  seen  on  that  day  by 
Colonel  Dodge  was  about  480,000,  not 
counting  the  additional  number  taken  in 
at  the  view  from  the  top  of  Pawnee  Rock, 
which  would  bring  the  total  up  to  a  round 
half  million.  If  the  advancing  multitude 
had  been   at   all   points   fifty   miles  in 
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length — as  it  was  known  to  have  been  in 
some  places  at  least — -by  twenty-five  miles 
in  width,  and  still  averaged  fifteen  head 
to  the  acre  of  ground,  it  would  have  con- 
tained the  enormous  number  of  twelve 
million  head.  But,  judging  from  the  gen- 
eral principles  governing  such  migra- 
tions, it  is  almost  certain  that  the  moving 
mass  advanced  in  the  shape  of  a  wedge, 
which  would  make  it  necessary  to  deduct 
about  two-thirds  from  the  grand  total, 
which  would  leave  four  million  as  our 
estimate  of  the  actual  number  of  buffa- 
loes in  this  great  herd,  which  I  believe 
is  more  likely  to  be  below  the  truth  than 
above  it." 

It  seems  difficult  to  realize  that  of  the 
millions  that  once  roamed  our  plains, 
there  are  today  less  than  one  thousand 
pure-blooded  American  buffaloes,  a  mere 
handful  of  an  animal  it  was  thought  im- 
possible to  exterminate,  and  one  which 
the  Indian  firmly  believed  issued  from 
the  earth  continually,  and  was  therefore 
inexhaustible.  Yet  today  the  death  of  a 
buffalo  is  such  an  important  event  that  it 
is  immediately  telegraphed  all  over  the 
country.  It  was  only  about  twenty-five 
years  ago  that  the  buffalo's  extinction 
was  firs^  predicted,  and  since  that  time 
dozens  of  attempts  to  pass  legislation  to 
protect  the  buffalo  have  failed,  "i  is  true 
that  the  Federal  Government  maintains 
a  small  herd  in  Yellowstone  Park,  but  it 
is  not  multiplying  rapidly  enough  to  en- 
sure the  propagation  of  the  buffalo  with 
any  certainty ;  and  the  only  hope  for  the 
permanent  preservation  of  the  American 
bison  hes  in  the  united  effort  of  the  au- 
thorities at  Washington  with  the  various 
private  owners  of  buffalo  in  the  West. 

No  man  living  has  done  more  to  save 

the  buffalo  from    utter   extinction  than 

Major  Gordon  W.  Lillie,  the  white  chief 

of  the   Pawnee  Indians,  who   maintains 

the    largest^   herd    of    pure- 


at  his  great  ranch  outside  Pawnee,  Ok- 
lahoma. Not  long  ago  the  Major  was 
instrumental  in  the  preparation  of  a  bill 
introduced  in  Congress  asking  t^at  im- 
mediate steps  be  taken  to  perpetuate  this 
purely  American  animal.  "When  it  is 
known,"  he  said  to  the  writer  recently, 
"that  only  twenty  per  cent  of  the  exist- 
ing buffalo  are  cows,  and  that  a  buffalo 
cow  calves  only  every  two  years,  the  dif- 
ficulty to  be  contended  with  in  present 
day  perpetuation  is  only  too  apparent. 
The  bill  we  prepared  carried  with  it  an 
appropriation  for  the  purchase  of  pure- 
blooded  buffalo,  the  purchasing  of  a  great 
ranch  far  removed  from  civilization,  the 
fencing  of  same,  and  an  appropriation 
for  its  maintenance. 

"Buffalo  will  not  thrive  when  sur- 
rounded by  civilization.  They  multiply 
better  when  turned  out  winter  and  sum- 
mer alike,  as  Nature  intended  they  should 
be.  A  buffalo  calf  will  surj'ive  a  blizzard 
that  would  mean  death  to  the  toughest 
of  ranch  cattle,  and  buffalo  will  find  food 
in  the  deepest  snow,  through  which  ranch 
cattle  would  not  be  able  to  move. 

"It  is  my  intention  to  donate  my  herd 
of  pure-blooded  buffalo  to  the  Govern- 
ment, and,  from  my  experience  with 
buffalo  on  my  ranch  at  Pawnee,  Okla., 
I  am  convinced  that  by  assembling  all 
the  majority  of  pure-blooded  buffalo 
that  their  propagation  can  be  secured  and 
the  total  extinction  of  the  American  bison 
prevented." 

Regarding  the  present  value  of  the 
buffalo  to  cattle  growers,  it  has  been 
known  for  over  two  hundred  years  that 
the  buffalo  herds  contentedly  with  do- 
mestic cattle,  and  crosses  readily  with 
them. 

Under  present  conditions  the  stockman 
simply  stakes  his  cattle  against  the  win- 
ter elements  and  -takes  his  chance  on  the 
results,  which  are  governed  by  i 
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HEALTH  FOR  THE  CHILDREN 
1_IE  had  had  both  yellow  fever  and 
*^  cholera,  and  that  fact  was  to  be 
taken  into  account  in  considering  his 
qualifications  for  the  position  of  Sanitary 
Commissioner  of  Chicag;o  when  Dr. 
George  B.  Young  received  his  appoint- 
ment to  that  office  from  Mayor  Harrison. 
On  grounds  other  than  that,  however, 
the  Mayor  would  be  regarded  as  having 
made  a  wise  appointment,  for  his  talents 
and  tastes  and  training — personal,  pro- 
fessional and  administrative — fitted  him 
exactly  for  his  new  duties. 

Dr.  Young  stepped  into  this  position 


SLNews 


1  AST  December  the  people  of  the 
^—'  City  of  Los  Angeles  voted  in  favor 
of  establishing  a  newspaper,  to  be  owned 
and  operated  by  the  city,  and  on  April 
17th  the  first  number  of  the  "Municipal 
News"  made  its  appearance  and  was  dis- 
tributed to  the  citizens,  free,  to  the  num- 
ber of  60,000  copies.  The  $36,000  per 
annum  appropriated  by  the  tax-payers 
for  the  purpose  of  issuing  the  paper  is 
accepted  by  the  manager  as  representing 
paid  up  subscriptions  to  that'amount,  so 
no  direct  charge  is  made  for  the  interest- 
ing twelve-page  weekly  which  is  designed 
to  tell  the  citizens  just  what  is  being  done 
with  their  money  paid  for  city  taxes,  and 
just  what  their  servants,  the  city  officials, 
are  doing. 

The  editor    presents    his  paper  as  a 
weekly  report  to  the  stockholders  of  that 
corporation  known  as  the  City  of  Los 
Angeles,  and  in  order  that  it  shall  not  be 
an  organ  of  any  party  or  administration, 
the  columns  are  thrown  open  to 
each    party    wlii'  '     ' 
ceived    a    niiuini 
centage    of    the 
vote  at  the  prev 
election.        T  h  i 
there  are  at  pres 
ent    five  parties 
represented     in 
each     issue,   a 
column   being 
supplied       by     j 
each      county     I 
chairman.     I 
Ordinances      ' 
which   are    to 
come  before  the 
people    or    the 
council   are   also 
discussed     in     tl 
"Municipal   New 
arguments     both 
and  against  bein; 
side  by  side. 

The    local    merchants  have 
responded  liberally  to  the  invi- 


tation to  advertise  in  the  new  venture, 
and  the  amount  received  from  that  source 
will  be  used  to  improve  the  paper  and 
increase  the  number  of  copies  issued.  A 
standard  so  high  that  few  newspapers 
would  maintain  it,  is  set  by  the  "News"  in 
receiving  advertisements ;  all  business 
that  is  in  the  slightest  degree  question- 
able is  barred,  and  the  quack,  the  wild- 
cat promoter,  and  the  liquor  dealer  can- 
not buy  his  way  into  the  advertising 
pages. 

The  editor  and  general  manager  of 
this  unique  publication  is  Robert  E.  Rine- 
hart, .  a  man  of  wide  newspaper  and 
magazine  experience. 

Mr.  Rinehart    was    bom    thirty-four 
years  ago  in  Louisville,  Kentucky.     He 
is  a  graduate  of  Princeton,     He  was  on  ' 
the  staff  of    the    "Newark  News,"    the 
"New  York  Sun,"  and  later  edited  the 
"Home  Magazine,"  so  that  he  has  seen 
the   publishing    business    from   various 
angles.     The   appearance   of   his 
":ates    that    he    is 
good,     and    the 
lents  of  the  tax- 
iiers   impress   one 
vith   the   thought 
that  they  are  well 
satisfied    with 
the   way   their 
newspaper  ap- 
propriation is 
put  to  use. 
A      forward 
step   in   hon- 
estly catering 
to    the   needs 
of   the   public 
in  the    matter 
of     news     evi- 
dently   has    hcj^ 
ken  by  the  cit.     t 
Angeles.      I  ■  t .  ■ 
to  be  an  unbi..-.  ■! 
lenting  the  trui'^ 
of  giving  all  .interests  an  c-v-  - 


THE  YOUNGEST 
POSTMASTER 

IF  the  average  Boston  girl 
^  were  in  a  home  where 
she  could  look  for  a  hundred 
miles  and  not  see  a  human 
habitation,  nor  even  a  tree, 
she  would  think  it  a  rather 
lonesome  place. 

Miss  Jean  Manassa,  of  the 
remote  little  settlement  of 
Manassa,  Wyoming,  Boston- 
born,  until  recently  lived  un- 
der these  conditions,  and 
moreover  had  the  real  dis- 
tinction of  being  the  young- 
est "postmaster"  in   the  United   States, 

Her  first  essay  at  conducting  Uncle 
Sam's  business  was  in  a  tinv  store 
away  out  on  the  plains,  wi 
cowpunchers,  ranchmen 
and  hunters  for  patrons. 
So   efficiently   did    she 
carry  on  her  work  that       i 
the  Government  hon-        m 
ored  her  by  giving  her      I 
a  post  office  of  her  own 
and    naming     it    after    ti 
fascinating  young  ofHcial. 

In  a  letter  she  wrot 
"From  my  store  and  pc 
office  you  can't  see  a  tn 
One  can  look  for  one  hu 
dred  ■  miles  into  the  mou 
tains  and  see  them  cover' 
with  snow,  I  often  think 
the  many  crowded  cities  ai 
then  look  out  at  the  acres  a 
acres  one  can  have  for  jt 
living  on  it." 

Under   such   conditions 
girl     must     have    courage, 
pluck,    and    initiative.    The 


late  postmaster  of  Manassa  possesses  all 
these  in  a  marked  degree.    She 
rapidly  adapted  herself  to 
her    Western    environ- 
ment and   became   al- 
most as  much  at  home 
in  the  saddle  as  is  any 
cowboy  of  the  plains. 
She  found,  in  the  wild 
sweep    of    the    winds 
across   the   cacti-dotted 
plains,  in  the  cry  of  the 
lyote,  in  the  bark  of  the 
lirie  dog,  a  companionship 
it  permits  of  no  loneliness, 
;n     in      the      vast     open 
etches  of  Wyoming.    The 
ry  breath  of  life  that  one 
;ms  to  take  in  with  every 
Ip  of  air,  the  exhilarating 
Hops,  the  feeling  that  one 
free,    independent  of  the 
moil,  of  the  keen  compe- 
on  of  existence  in  the  city, 
!  plains  gave  her. 
One   can    pass    over   the 
counter  a  bolt  of  goods  or 
a    pound    of    sugar    several 
times  a  day,  sort  the  mail, 
5  the  various  pieces  according 
1  the  two  or  three  dozen  pigeon 
holes  allotted  for  the  pur- 
pose,   without    the    work's 
ever  proving  either  fatigu- 
ing or  monotonous. 

Miss  Manassa  abandoned 
her  store  and  postmaster- 
ship  recently  for  another 
vocation  —  that  of  mar- 
riage. 


STATE    ROAD    FROM    A    PRIVATE    PURSE 

By 
BAILEY    MILLARD 


THIS  story  has  to  do  with  the 
most  important  event  in  the 
history  of  the  Du  Pont  family, 
whose  name  has  been  known 
for  generations  to  every  man 
in  this  country  that  ever  carried  a  rifle 
and  to  every  boy  that  ever  loaded  up  an 
old  musket  to  go  out  and  shoot  ducks. 
For  over  one  hundred  years  the  members 
of  that  family  have  been  making  gun- 
powder on  the  banks  of  the  historic 
Brandywine,  in  the  State  of  Delaware, 
and,  incidentally,  they  have  been  making 
money — heaps  of  it.  For  whenever  this 
country  has  gone  to  war,  it  has  first  gone 
to  the  Du  Fonts  and  contracted  with  them 
for  the  fulminating  force  to  project  its 
bullets  and  cannon  balls  into  the  camp  of 
the  enemy.    These  contracts  have  made 


the  Du  Fonts'  coflfers  heavy  with  ducats. 
Nobody  knows  how  rich  they  are,  but 
their  wealth  is  enormous. 

The  good  folk  down  in  Wilmington, 
Delaware,  will  tell  you  that  the  Du  Fonts 
have  made  the  town  and  the  State.  They 
employ  more  people  than  any  other  pow- 
der manufacturers  in  the  world,  and  Wil- 
mington, being  the  center  of  their  activ- 
ities, has  reaped  goodly  benefits  from 
them  in  an  industrial  way.  The  Du  Font 
skyscraper  is  the  pride  of  the  town  and 
Du  Pont  money  is  building  a  big  hotel  in 
the  place  which,  though  it  has  nearly 
100,000  inhabitants,  has  been  making 
shift  in  its  slow  way  with  an  old  war- 
time caravansary  with  a  mansard  roof 
and  papered  bathrooms. 

To  repeat,  the  Du  Fonts  have  done  a 
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great  deal  for  Delaware  in  the  industrial  his  name  indelibly  across  the  map  of  his 

line,  but  they  have  done  nothing  very  State. 

conspicuous  for  the  State  in  any  other  Coleman  du  Pont  is  a  man  who  acts 

way,  though  their  private  charities  ^ave  quickly.     Having  conceived  the  idea  of 

been  considerable.  the  state-long  boulevard,  he  immediately 

When,  two  years  ago,  he  arrived  at  the  began  to  interest  influential  people  in  the 

age  of    forty-seven,    Thomas    Coleman  project.     The  assembly  was    in    session 


Du  Pont,  the  president  of  the  great  pow- 
der company,  a  man  of  many  millions 
with  a  good  reputation  and  a  bad  diges- 
tion, perhaps  fearing  that  he  might  not 
live  many  years  longer  and  doubtless  be- 


and  he  went  to  leading  legislators  and 
asked  them  if  they  would  put  through 
a  bill  that  would  enable  him  to  make  the 
gift  of  the  great  highway  to  the  public. 
The  members  liked  the  idea  and  consent- 


cause  he  really  is  a  good  fellow  and  a  ed  to  act.    And  so  the  Coleman  du  Pont 

philanthropist  at  heart,  determined  to  do  Road,  Incorporated,  came  into  being  in 

something  big  for  the  people  of  his  State  accordance  with  an  act  authorizing  any 

and  for  the  glory  of  the  Du  Pont  name  boulevard  company  which  would  comply 

while  he  was  yet  alive.     At  first  with    certain    conditions,  to  con- 


he  thought  of  building  an 
orate  memorial  fountain 
Wilmington.    But  that  w£ 
not  a  large  enough  bene- 
faction to  satisfy  his  phil- 
anthropic spirit.     Then 
he  thought   of   a    hos- 
pital and  after  that  of 
a     manual   training 
school.       Having  been 
in  the  Boston  Institute 
of  Technology  and  come 
out  a  very  good  engineer, 
the    training    school    ide 
was  the  one  which  he  mi 
favored.   He  was  still  re- 
volving this  latter  proj- 
ect  in   his   mind   when 
one  day  while  out  in  his 
automobile  bumping 
over    a    rutty    road    in 
central    Delaware,     his 
eye  took   in  the  dismal 
stretch    of    highway 
ahead   and   an   inspira- 
tion seized  him, 

"What  this  State 
wants  is  good  roads," 
he  declared,  "and  I'll  put  my  money  into     Jersey  border  ? 


Thomas  Colehan  Da  Pont. 
im  buildioE  Ibe  beat  road  that  I  Ihink 
isibic  loT  the  counItT  Ibrouih  which 
:o  run.    I  Inleod  to  Imure  ita  main- 


highway     from    the 
them     to     the    northern 
mndary     of     the     State, 
"hief  among  these  condi- 
tions   was    that    such  a 
company  should  give  to 
the  people  of  Delaware, 
free  and  clear  of  any 
encumbrance,  a  r  o  a  d 
for  vehicular  travel  from 
one  end  of  the  State  to 
the  other  on  as  nearly 
a    straight   line   as   was 
aracticable. 

mm  ed  lately  the  eyes  of 
he  leading  public  men  of 
Pennsylvania,  Maryland 
and  Virginia  became 
focused  upon  this  great 
and  unique  project. 

"If  this  fine  boule- 
vard is  to  run  through 
Delaware,"  thought  the 
Pennsylvanians,  "why 
not  extend  it  right 
through  from  Wilming- 
ton to  Philadelphia  and 
then  on  to  the  New 
This  idea  spread  through 


them  instead  of  into  those  other  things     Quaker-land  and  so  popular  is  it  today 


which  after  all  would  be  of  no  benefit  to 
the  people  outside  of  Wilmington.  I'll 
build  the  straightest,  the  widest  and  the 
best  road  in  the  country  and  it  shall  reach 
from  one  end  of  the  State  of  Delaware 
to  the  other." 


that  there  is  no  doubt  that  before  the 
completion  of  the  Du  Pont  boulevard  the 
steam  rollers  will  be  tnmdling  on  a 
broad,  smooth  right-of-way  through 
Penn's  Woods  and  down  to  the  Delaware 
line.     And  if  the  Southern  people  take  it 


And  verily  it  was   a   big  idea  in  the  up,  as  they  say  they  will,  there  will  be  a 

benefaction  line  and  an  original  one,  for  new  and  more  peaceful  cry  of  "On  to 

no  multimillionaire,  anxious  to  leave    a  Richmond!" 

monument  to  himself,  had  ever  written  We  of  ampler  States  are  always  likely 
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Some  wise  people  laughed  at  the  idea 
of  the  pyrotechnics  and  parachutes. 

"I  didn't  know  this  was  a-goin'  to  be 
a  skyrocket  road,"  said  one  peach-grower 
to  another  as  he  saw  a  red  glare  streak- 
ing the  evening  sky.  "I  sh'd  think  the 
time  to  set  off  the  fireworks  would  be 
after  the  job  was  done," 

Now  the  why  and  wherefore  of  the 
skyrockets  was  this :  Southern  Delaware, 
where  the  survey  work  was  begun,  is  a 
fiat  country  and  affords  no  opportunity 
to  employ  the  usual  methods  of  location 
by  observation  from  elevations.  Such 
being  the  case  and  as  there  were  no  ade- 
quate maps  of  that  part  of  the  State,  it 
was  necessary  to  evolve  some  scheme  to 
connect  desirable  points  without  running 
numerous  random  lines.  The  engineers 
puzzled  over  this  problem  for  some 
time. 

"We're  practically  working  in  the 
dark,"  remarked  an  engineer  to  Mr. 
Du  Pont. 

"Well,  if  that's  the  case,"  was  the 
quick  reply  of  the  great  road-builder, 
"why  not  light  up  a  bit?  How  about 
skyrockets  ?" 

"Just  the.  thing,"  said  the  engineer. 
But  it  was  found  on  trial  that  the  rockets 
did  not  remain  long  enough  in  the  air 
to  afford  sufficient  opportunity  for  ob- 
servation. So  Mr.  Du  Pont  had  heavier 
rockets  brought  in  and  to  these  he  had 
parachutes  attached,  each  parachute  car- 
rying a  light  of  changing  colors  and  stay- 
ing up  long  enqugh  to  afford  a  "sight" 
from  one  distant  point  to  another.  Some 
of  the  bigger  rockets  used  weighed  as 
much  is  eight  pounds  apiece.  One  night 
a  survey  party  sent  up  a  rocket  that  was 
plainly  seen  by  another  party  fourteen 
miles.  The  line  that  was  run  from  the 
"sight"  thus  taken  struck  the  desired 
point  within  a  few  feet. 

As  for  the  motor  campwagon,  it  was 
a  very  convenient  and  comfortable  af- 
fair. It  had  large  receptacles  for  instru- 
ments and  tools  and  the  "wings,"  as  the 
tent  portion  of  the  device  was  called, 
were  so  arranged  that  they  could  be 
spread  at  a  moment's  notice  whenever 
the  party  was  overtaken  by  a  storm  or 
wished  to  camp  for  the  night.  I  have 
seen  a  great  many  surveying  parties  in 
the  field,  but  I  have  never  seen  any  that 
had  as  practicable  an  outfit  as  this  or 


that  was  so  well  provided  with  means  of 
rapid  transportation  over  rough  country. 
The  motorwagon  was  built  for  any  sort 
of  road  or  no  road  at  all,  and,  with  the 
tenting  combination,  it  illustrated  Mr. 
Du  Font's  clever  way  of  going  at  a  big 
enterprise.  But  what  illustrated  this  in 
a  larger  way  was  the  kind  of  men  he 
gathered  about  him  at  the  beginning  of 
the  work.  No  engineer  was  too  good  or 
too  high-salaried  for  the  Du  Pont  boule- 
vard. The  job  if  worth  doing  was  worth 
doing  well. 

"Who  are  the  best  men  I  can  get  in 
the  whole  world  to  help  me  lay  out  this 
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When  Conflbted  thr  Road  Will  Be  One 

Hundred  Su  Miles  Lonq. 

The  cilimate  of  the  cost  ol  conslracHon  i>  aaid 

to  be  from  $2,000,000  Id  SJ.fiOO.OOO. 


road?"  he  asked  of  a  well-known  engi- 
neer. 

"Ernest  Storms  of  Brussels,  Belgium, 
and  Thomas  Aitken  of  Cupar  Fife,  Scot- 
land," was  the  prompt  reply. 

"All  right;  I  shall  engage  them  as 
consulting  engineers.  But  I  want  an 
American  for  Chief  Engineer,  Who's 
the  best  man?" 

"Frank  M.  Williams  of  New  York," 
said  his  adviser.  "He's  a  big  man  in  that 
line  and   has    a  world-wide  reputation." 

So  after  the  first  general  observations 
the  three  men  were  engaged  at  large  sal- 
aries and  they  immediately  took  the  field. 
Storms  is  the  celebrated  Frenchman  who 
supervised  the  construction  of  the  mag- 
nificent roads  built  in  Belgium  for  the 
late  King  Leopold,  He  is  the  author  of 
severaijjig  books  on  the  subject  of  road- 
making— marrowy  books  that  are  taken 
from  the  library  shelves  every  day  by 
engineers  who  want  to  know  the  best  way 
of  getting  around  a  hard  problem,  Mr. 
Aitken  is  a  county  surveyor  in  the  best- 
roaded  region  of  Scotland,  and  is  also  a 
much-quoted  authority.  Mr.  Williams  is 
a  man  of  wide  experience  in  the  con- 
struction of  modern  highways.  His  roads 
are  well-built  and  they  wear.  For  his 
chief  assistant  Mr,  Williams  chose  H.E. 
Breed,  a  man  well  up  in  this  line  of  work. 
He  is  also  aided  by  F.  A,  Rossell,  an 
engineer  of  up-to-date  ideas. 


When  the  European,  engineers  came 
over  and  gazed  at  the  low-lying,  muddy, 
rutty,  twisting  streaks  of  bare  earth  char- 
itably designated  as  roads  in  Delaware, 
they  looked  at  each  other  and  smiled. 
And  Williams,  the  American  engineer, 
smiled  with  them.  For  of  all  the  main- 
traveled  highways  in  all  the  country 
those  of  Delaware  probably  are  the 
worst.  There  had  been  a  heavy  rain  and 
as  Mr,  Du  Font's  automobile,  bearing  the 
three  engineers  and  the  millionaire  road- 
maker  went  bumping  and  slushing  along 
the  flat,  muddy,  unshaded,  desolate  trail, 
and  plunged  into  a  long,  shallow  pond  of 
surface  water,  the  Scotchman  looked  at 
the  Frenchman  and  exclaimed: 

"And  they  call  this  a  road!  Weel, 
America's  a  great  country,  but  they've 
got  something  to  learn  about  road-mak- 
ing— ^that  they  have." 

It  was  the  drainage  problem  that  puz- 
zled the  engineers  at  first.  Fiat  as  a 
pancake  and  only  a  few  feet  above  sea 
level,  the  whole  of  Sussex  County  did 
not  seem  to  afford  any  chance  whatever 
for  drainage.  It  was  decided  that  the 
road  would  have  to  be  so  elevated  as  to 
make  its  own  watershed.  To  raise  what 
was  going  to  be  eventually  a  two-hun- 
dred-foot boulevard  of  that  great  length 
even  a  few  feet  above  the  surface  was 
going  to  cost  something,  but  Mr,  Du  Pont 
had  expressed  his  willingness  to  see  the 
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road  through  in  good  shape  even  if  it 
took  four  million  dollars  to  do  it,  and 
with  money  men  can  raise  roads  as  well 
as  mortgages. 

The  Sussex  County  headquarters  were 
established  at  sleepy  little  Georgetown. 
A  commodious  house  was  hired  and  fit- 
ted with  modern  hotel  and  club  accom- 
modations, for  Mr.  Du  Pont  beheves  in 
making  his  men  comfortable.  After  the 
preliminary  surveys  were  run  and  a  line 
was  established  through  the  county  from 
Selbyville  on  the  southern  State  border. 
through  Millsboro,  Georgetown,  Lincoln 
and  Milford,  near  the  Kent  County  line, 
and  roughly  sketched  from  there  north- 
ward through  Dover,  Smyrna  and  Wil- 
mington to  the  Pennsylvania 
border,  contracts  were  let 
for  the  building  of  a  series 
of  experimental  roads,  and 
these  were  constructed  in  the 
neighborhood  of  George- 
town, Selbyville  and  Mil- 
ford.  It  was  attempted  to 
run  traction  engines  and 
motor  trucks  southward 
through  Sussex  County  for 
use  in  the  building  of  these 
experimental  sections,  but  so 
thick  and  heavy  was  the  sand 
along  the  county  roads  that 
it  was  impossible  for  these 
self-propelled  vehicles  to 
make  any  progress.    So  they 

were   shipped     down    by  the  A  Cleared  Righi 

Pennsylvania  Railway  and 
then  driven  along  by  make- 
shift means  to  the  places 
where  they  were  to  be  used. 

Before  actual  construction 
was  begun,  Storms  and  Ait- 
ken  made  exhaustive  studies 
of  subsoil  conditions,  sinking 
a  great  number  of  test  pits 
along  the  final  survey.  It 
was  under  their  advice  that 
the  experimental  sections  of 
road  were  built.  These  sec- 
tions were  from  fifty  to  five 
hundred  feet  in  length,  and 
different  compositions,  in- 
cluding concrete,  oils,  tars 
and  asphalts  and  such  bitu- 
lithic  materials,  soils  and 
macadam  as  were  to  be 
found  in  the  country,  were     bigt«rm  that  stand  in 


utilized.     This  preliminary  road-making 
was  executed  with  thoroughness. 

This  work  was  done  last  summer  and 
autumn,  and  was  continued  through  the 
winter  as  the  weather  permitted.  In  the 
spring  the  work  of  main  road  construc- 
tion was  attacked  in  earnest  under  the 
superintendence  of  Mr.  Williams.  Mr. 
Du  Pont  was  in  the  field  much  of  the 
time.  Never  have  I  seen  a  better  ex- 
ample of  the  influence  of  a  big  pet  hobby 
upon  the  health  of  a  man  than  that  of 
this  great  enterprise  upon  Mr.  Du  Pont. 
From  what  I  had  heard  of  his  bad  health 
I  expected,  when  I  went  to  see  him,  to 
find  an  invalid.  What  I  found  was  a 
pile  of  dynamite.      Beside    carrying  on 
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in  the  saddle  or  the  auto 
twelve  hours  a  day,  and  I 
take  a  lot  of  pleasure  in  the 
outdoor  life.  The  work  is 
going  on  well.  I  am  trying 
■  to  build  the  road  where  it 
will  do  the  most  good,  and 
at  the  same  time  I  am  not 
going  to  devastate  Nature 
any  more  than  necessary. 
See  thai  tree  there.  It's  a 
beautiful  one  and  it  shades 
the  road,  but  though  it's  al- 
most in  the  middle  of  the 
right-of-way  I'm  going  to  let 
it  stand  and  run  the  road  to 
one  side  of  it. 

"The  only  thing  that  both- 
ers me  in  this  whole  busi- 
ness is  the  attitude  of  the 
farmers.  You  would  think 
that  they  would  all  be  gtad  to 
see  the  road  built,  consider- 
ing the  tremendous  advan- 
tage it's  going  to  be  to  them, 
but  many  of  them  will  not 
give  rights-of-way  through 
their  properly,  and  where  I 
offer  to  buy,  they  put  pre- 
posterous figures  on  their 
holdings.  One  man  had  been 
offering  his  farm  for  $3500, 

o«  OP  T»«  R««»L,N«  T,Ams  or  stonb  caht.  ha«lpp  ev  *»"*/«  s^*"  ^^  he  heard  the 

A  Tbactiom  encinh.  road  was  coming  he  ran  the 

price  up  to  $7000.  on  the 
ground  that  the  boulevard 
was  going  to  improve  his 
place  to  that  extent.  Human 
nature !" 

Human  nature!  And  the 
man  referred  to  is  only  one 
of  hundreds  who  are  block- 
ing the  road  by  their  hostile 
attitu<le.  There  are  others 
who  profess  to  believe  that 
the  Du  Pont  boulevard  is  in- 
tended as  a  scheme  to  fur- 
ther enrich  its  projector  who 
LAviNii  A  Si«moH  OF  CoNCRETK  FousDATioN.  vvjll    tum    hls  two-hundrcd- 

foot  right-of-way  over  to  the 
the  business  of  the  new  road  and  the  old  Wabash  Railway  in  which  he  is  said  to 
powder  company  he  has  on  hand  an  ar-  be  interested.  Some  say  he  wants  it  for 
ray  of  other  enterprises  that  would  be-  a  trolley  line,  and  shake  their  heads  when 
wilder  an  ordinary  man.  asked  to  grant  a  strip  of  land  through 

"Yes,  it  has  been  a  good  thing  for  me  their  farms.  I  heard  one  old  hayseed 
physically,"  he  said  to  me.  "Camping  declare  that  he  would  be  darned  if  he 
out  is  right  in  my  line.     I  am  able  to  be     was  going  to  let  them  biles  run  over  his 
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chickens,  not  if  he  could 
help  it. 

Human  nature !  Yes,  and 
human  nature  plus  politics. 
It  is  hardly  surprising  to 
find  in  the  State  which  gave 
the  world  a  John  Edward 
Addicks  that  every  man  you 
meet  is  a  politician.  Young 
men  in  Delaware  are  said  to 
talk  politics  to  their  sweet- 
hearts while  they  are  "sit- 
ting up"  with  them,  and 
even  to  their  grandmothers. 
There  are  daily  upheavals, 
and  as  soon  as  a  master  mind 
thinks  he  has  got  things 
fixed  up  right,  presto !  Dela- 
ware is  all  against  him.  And 
so  the  politicians,  and  par- 
ticularly the  peach-  and 
a  p  p  1  e-growing  politicians, 
are  now  fighting  Du  Pont 
and  his  road.  Much  hostil- 
ity is  expressed  by  farmers 
against  the  assembly  for 
granting  him  the  franchise, 
and  yet  next  month,  so  fickle 
is  popular  opinion,  the  tide 
may  turn  in  his  favor.  Just 
now  it  is  decidedly  unfavor- 
able, and  the  work  ceases 
from  time  to  time  under 
stress  of  litigation. 

But  surely  here  is  mad- 
ness. From  a  utilitarian 
point  of  view  the  road  is  go- 
ing to  be  a  big  thing  for 
Delaware,  and  the  people, 
though  all  politicians,  can 
hardly  fail  to  see  it.  As 
showing  human  nature  again 
and  perverse  human  nature 
at  that,  it  is  a  fact  that  the 
people  of  nearly  all  the 
larger  centers  not  touched 
by  the  first  survey -are  pro- 
testing against  Du  Font's  ac- 
tion in  leaving  them  out.  The 
good  folk  of  Odessa  and 
around  there  are  so  afraid 
that  the  road  will  not  pass 
through  their  territory  that 
some  of  the  biggest  land- 
owners are  laying  out  every 
inducement  to  be  included  in 
the  route.     Daniel  W.  Dan- 
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der  P.  Corbit,  both  with 
offer  to  donate  a  200- 
ly  strip  through  their  ter- 
:  means  the  giving  away 
d.  Middletown  is  eager 
d  is  protesting  because  it 
Townsend  is  in  a  similar 
'  New  Castle,  where  it  is 
i  to  widen  the  old  forty- 
d,  the  farmers  will  not 
rrow  strips  on  each  side 
)  the  two  hundred  feet  of 
ey  object  strenuously  to 
id  are  placing  the  matter 
their  lawyers.  In  Brandy- 
there  is  also  a  big  howl 
nation,  and  from  Smyrna 
Dther  great  protest.  The 
that  they  cannot  afford 
md  cut  up  by  the  boule- 
were  built  through  their 
Id  be  shut  off  from  their 
i  road  could  be  fenced  up 

ing  hot  and  blowing  cold 

to    dash  the  spirits  of 

5  known  as  a  good  fighter 

that  he  is  going  to  build 

if  the  whole  State  rises 

which  it  won't.    For  un- 

:he  people  know  that  he  is 

ig  for  them  and  that  they 

efit  by  it. 

Pont  offer  was  made  out 
aveling  man  to  me  in  the 
[ton,  "the  people  would 
:  this  isn't  out  West — it's 
that  explains  a  lot  to 
'  this  State  as  I  know  it." 
;  position  of  a  man  trying 
ite  the  best  road  in  the 
ring  virtually  to  force  the 
t  it!  Most  men  would 
hands  in  disgust  and  call 
from  the  field.  But 
^oing  to  recede  one  inch 
lal  intention  to  give  the 
i  boulevard.  In  fact,  he 
anvil  and  drowning  out 
the  opposition  wherever 
Village  folk  stare  as  they 
action  engines  and  trains 
le  street  loaded  with  ma- 
ew  road,  and  as  they  gaze 
Pont  motorwagon,  flying 
hey  not  only  wonder  how 
t  is  going  to  kill,  but  they 


nudge  each  other  and  say  to  each  other 
significantly : 

"Well,  it  looks  as  if  that  road  was  go- 
ing through." 

Going  through !  Nothing  can  stop  it — 
that  is,  for  long.  An  army  of  men  is  in 
the  field  and  they  have  been  working 
north  and  south.  As  I  saw  it  in  April, 
it  was  Homeric  work.  Following  the 
straight  line  of  tack-centered  stakes  came 
the  axmen  and  the  dynamiters.  Great 
trees  fell  with  a  roar  and  a  crash  and 
were  speedily  sawed  up  and  jerked  to  one 
side  while  their  stumps  were  upheaved  by 
explosives.  Then  followed  the  graders, 
with  their  mules  straining  at  the  scrapers. 
The  rock  crushers  rattled  and  roared  and 
the  traction  trains  came  steaming  in, 
dumping  their  loads  of  rock,, which  were 
mixed  with  cement  by  the  busy  shovelers 
and  grout-pourers,  and  over  the  concrete 
foundation  and  up  and  down  and  back 
and  forth  trundled  the  steam  rollers, 
packing  the  great  pavement  smooth  and 
hard  to  make  easy  the  path  of  future 
motor-truckmen  and  the  automobilists 
who  shall  go  forth  bent  upon  marketing 
enterprises  or  pleasure  and  chicken-kill- 
ing. Straight  up  to  the  Pennsylvania 
border,  in  the  north,  the  road  will  go, 
there  to  be  joined  by  the  Quaker  boule- 
vard at  some  future  day ;  and  straight  to 
the  south  and  the  Maryland  line — as 
straight  as  the  lay  of  the  land  and  the 
objections  of  the  farmer,  who  is  being 
benefited  in  spite  of  himself  and  his  hu- 
man nature,  will  permit. 

So  that  possibly  within  a  year,  and 
surely  within  two,  the  great  Du  Pont 
boulevard,  upon  which  envious  eyes  of 
other  less  favored  States  are  being  cast, 
will  be  an  established  fact. 

It  was  inspiring  to  watch  the  workmen 
bringing  into  actual  being  this  great 
good-road  object  lesson  to  Delaware  and 
the  whole  country.  The  del  vers  and 
pavers  were  nearly  all  of  that  grand  army 
from  the  ancient  Roman  Empire  whose 
slaves  built  the  gr^t  Appian  Way.  But 
though  fallen  from  their  high  estate,  the 
Du  Pont  road-builders,  are  not  slaves. 
These  hardy  men,  living  on  sour  bread 
and  macaroni,  are  doing  the  heavy  labor 
for  a  nation  that  tends  toward  luxury  as 
did  the  people  of  ancient  Rome.  In 
themselves  these  workers  are  an  object 
lesson  in  that  thrift  and  industry  which 
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subdues  the  earth,  and  it  is 
sight  to  see  them  fell  the  tree 
the  ground  on  the  great  highw 
the  work  was  halted  by  Mr,  Du 
porarily  a  few  weeks  ago,  ii 
that  he  would  be  forced  to 
right-of-way  to  one  hundred  : 
may  be  that  this  will  be  orde 
courts  as  a  compromise  be 
farmers  and  Du  Pont. 

At  the  next  session  of  the  as 
boulevard  act  will  be  amend 
Mr.  Farmer  whose  land  is  cut 
be  granted  the  privilege  of  ci 
right-of-way  at  frequent  intt 
other  points  overlooked  in  th 
passed  the  legislature  will  be  < 

Mr.  Du  Pont  laughs  at  the 
right-of-way  being  turned 
over  to  a  railroad  company. 
Under  the  terms  of  the  act 
this  would  be  impossible,  but 
if  the  people  want  to  have  a 
trolley  line  built  upon  it  at 
any  future  time  this  can  be 
done  by  suitable  amendment. 

The  good-roads  people  of 
Wilmington  are  mightily 
pleased  at  the  prospect. 

"We  are  awfully  tired  of 
banging  over  the  _  ruts  and 
through  the  sand  in  our  ma- 
chines," said  Charles  Guyer, 
Secretary  of  the  Delaware 
Automobile  Association,  to 
me.  "And  those  oyster-shell 
roads  in  the  southern  part 
of  the  State  cut  the  life  out 
of  a  tire  in  no  time.  It  will 
be  a  great  day  for  the  auto- 
ists  when  the  Du  Pont  road 
is  opened  for  travel." 

As  for  the  big  fruit  grow- 
ers, they  are,  as  a  rule,  in 
favor  of  the  boulevard.  And 
why  not?  No  long  hauling 
is  now  done  on  the  Delaware 
roads.  Selbyville,  in  the 
south,  where  land  is  cheap 
and  much  of  it  is  lying  un-  , 
tilled,  has  a  record  of  one 
hundred  carloads  of  straw-  i 
berries  shipped  in  a  single 
day.  Its  market  is  Wilming- 
ton, and  the  freights  are 
high.  When  the  motortrucks 
b^in  to  hum  up  that  smooth 
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merely  for  use  on  land, 
Ision  of  ships.     Also,  it 

who  recently  developed 
ngine  to  such  a  marvel- 
the  gas  engine  and  the 
Imost  been  counted  out. 
this  there  has  developed 
about  the  loveliest  three 
for  supremacy  between 
es  of  prime  movers  that 
)  see.  First  the  gas  en- 
id,  then  the  oil  engine 

two  the  best  of  the  gas 
the  steam  engine  downs 

time  the  honors  appear 
team  engine,  but  by  so 
that  only  an  expert  ac- 
easure  it.  At  all  events 
engine  has  been  devel- 
)  an  extent  that  is  worth 

5  new  type  of  steam  en- 
f,  at  least  among  engi- 
ertype  superheat  steam 
lermans,  economical  of 
ler  things,  name  it  the 
bile  the  French  call  it 
and  let  it  go  at  that, 
ne,  the  new  engines  are 
iple  and  nearly  so  in  de- 
ion.  They  are  portable, 
steam  engines  equipped 
s    and    other    improve- 

reigners   should  become 
►out  their  achievements 
say,  first  of  all,  that  we 
:h  about  engines  as  they 
those  gentlemen  from 
end  all  their  lives  build- 
were  to  come  over  here 
►eechless  with  awe  upon 
our    enormous    power 
size  of  plants  and  in  the 
ly  realized  in  these  large 
the    world.      Only    in 
ants,  say  up  to  a  thou- 
r,  do  European  builders 

er  is  the  essential  fea- 
[omobile.  Superheated 
is  "Steam  having  a  tem- 
han  that  due  to  its  pres- 
heating  steam  expands 
e  if  the  pressure  is  con- 
volume  is  constant  su- 


perheating will  increase  the  pressure.  In 
ordinary  practice  superheating  increases 
the  volume  so  slightly  that  the  rise  in 
pressure  is  not  appreciable.  Steam  at  200 
pounds  pressure  when  superheated  lOO 
degrees  will  have  a  temperature  of  487 
degrees  and  still  remain  at  200  pounds 
pressure.  Superheated  steam  partakes  of 
the  nature  of  a  perfect  gas.  Like  a  gas 
it  is  a  poor  conductor  of  heat.  At  170 
pounds  pressure  with  200  degrees  of  su- 
perheat it  takes  i27  cubic  feet  of  steam 
to  weigh  one  pound,  while  only  2.47 
pounds  of  saturated  steam  at  the  same 
pressure  will  weigh  one  pound. 

The  object  in  superheating  is  chiefly 
to  eliminate  wasteful  condensation  and 
consequent  loss  of  heat  in  the  cylinders. 
This  can  only  be  done  by  admitting  the 
steam  at  such  a  temperature  that  it  can 
give  up  enough  heat  to  raise  the  temper- 
ature of  the  cylinder  walls  and  still  not 
lower  its  own  temperature  below  the 
point  of  evaporation.  Opinion  differs 
regarding  the  most  economical  degree  of 
superheat,  though  it  is  well  understood 
that  a  small  amount  is  not  worth  while. 
In  practice  the  amount  of  superheat  va- 
ries from  100  to  200  degrees.  The  high- 
est superheat  yet  attempted  is  250  de- 
grees, which  means  an  actual  tempera- 
ture of  nearly  650  degrees.  If  the  tem- 
perature was  carried  any  higher  it  would 
result  in  the  rapid  reduction  of  the 
strength  of  the  steel. 

The  apparatus  by  which  this  wonder- 
ful improvement  in  the  quality  of  steam 
is  effected  is  nothing  more  than  a  series 
of  small  pipes  in  the  smokebox.  The  ar- 
rangement of  the  coils  of  pipe  varies,  and 
so  does  the  style  of  the  header  in  which 
all  the  coils  terminate.  But  all  alike  are 
so  arranged  as  to  expose  the  whole  sur- 
face of  pipes  and  header  to  the  hot  gases 
from  the  furnace.  In  an  internally  fired 
boiler  the  heating  surface  of  the  super- 
heater is  usually  about  thirty  times  the 
grate  area;  and  in  a  watertube  boiler 
about  ten  times  the  grate  area.  To  make 
a  different  comparison,  the  superheater's 
heating  surface  ranges  all  the  way  from 
half  that  of  the  boiler  to  as  large  an  area 
as  the  boiler  has.  After  being  generated 
in  the  boiler  the  steam  is  conducted  to 
the  superheater  where  it  lies  in  wait  for 
the  wasted  heat  rushing  through  the  flues 
and  captures    it   before    it  can  seize  an 
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Another  advantage  of  the  lokomobile 
is  that  being  compressed  into  the  small- 
est possible  space,  and  also  because  a 
much  smaller  boiler  and  engine  are  re- 
quired to  produce  a  given  amount  of 
power  with  superheated  than  with  satu- 
rated steam,  less  money  is  required  to 
provide  an  engine  room.  Again,  being 
small  for  the  amount  of  power  produced 
one  man  can  run  a  good  sized  plant — say 
up  to  a  capacity  of  250  horse  power — 
alone.  This,  however,  is  by  no  means 
the  limit  of  size,  for  lokomobile  type 
plants  are  built  up  to  a  thousand  horse 
power.  The  one  man  who  runs  a  loko- 
mobile being  necessarily  the  engineer,  is 
likely  to  be  more  competent  than  the 
average  fireman,  so  there  is  still  another 
dhance  to  save  on  the  coal  pile.  While 
only  one  man  is  needed  to  run  a  gas  or 
oil  engine  of  pretty  large  size,  it  takes 
an  expert  mechanic  to  adjust  and  repair 
such  engines,  which  not  infrequently  re- 
quire a  deal  of  tinkering.  A  lesser  de- 
gree of  talent  suffices  to  keep  a  steam 
engine  going. 

Furthermore,  an  internal  combustion 
engine  of  any  kind  has  a  very  definite 
limit  on  its  capacity.  A  hundred  horse 
power  internal  combustion  engine  will 
deliver  a  hundred  horse  power,  if  it  feels 
like  it,  but  it  will  do  no  more,  no  matter 
what  inducements  are  held  out.  A  steam 
engine,  however,  like  a  music  hall  artist, 
is  always  ready  to  oblige.  If  the  boss 
happens  to  need  a  hundred  and  fifty 
horse  power  for  an  hour  or  two  in  an 
emergency  the  hundred  horse  power 
steam  engine  will  help  him  out.  For  all 
these  reasons  a  number  of  gas  and  oil  en- 
gines have  recently  been  replaced  in 
England  by  superheat  steam  engines. 

Another  notable  advantage  which  the 
lokomobile  has  over  the  ordinary  Ameri- 
can type  steam  plant  of  small  size  is  the 
cage  with  which  the  boiler  can  be  cleaned. 
The  fire  box  and  tubes  are  built  together 
to  form  one  piece  and  bolted  to  the  boiler 
so  that  by  unscrewing  a  lot  of  nuts  the 
.whole  interior  arrangements  can  be 
drawn  out  of  the  boiler  shell,  so  that 
ever)^hing  can  be  thoroughly  cleaned, 
and  then  replaced.  The  operation  of  tak- 
ing the  boiler  apart  and  putting  it  to- 
gether again  consumes  five  or  six  hours. 
Compare  this  with  the  clumsy  and  utterly 
inefficient  washing  which  is  the  only  way 


the  small  American  bo 
The  American  small  b< 
cleaned,  but  gradual 
thickening  coat  of  sc; 
steadily  less  and  less  e 
various  things  taken  t 
lokomobile  with  200 
heat  to  deliver  as  mn 
more  power  than  an  i 
size  using  saturated 
same  time  show  a  sav 
in  coal  and  33  per  c 
water.  No  wonder  u: 
stances  that  there  is  an 
for  superheat  engine* 
and  in  other  countries 
these  things  may  e 
Americans  prefer  to  b 
European  builders  wh 
as  well  spend  their 
northern  cousins. 

The  importance  of 
steam  in  power  planti 
small,  is  now  universal 
fewer  than  five  hundrc 
of  them  small,  to  be 
are  some  large  vesse 
ships  with  engines  oi 
horse  power,  are  now 
perheaters.  At  sea  the 
a  saving  of  12  to  21  { 

Railroad  men,  too,  I 
value  of  the  superheat 
more  than  twelve  the 
in  the  world  equipped 
of  which  more  than  t\ 
the  United  States.  C 
superheater  eflFects  a  ! 
per  cent  in  fuel  unde 
conditions.  This  rea! 
increase  of  3^  per  ceni 
the  locomotive.  To  : 
motive  burning  six  t\ 
coal  per  hour  and  dev< 
dred  horse  power  woul 
a  superheater,  produce 
of  power  from  forty-fi^ 
But  being  capable  of 
sand  pounds  of  coal  ir 
in  an  hour,  if  that  ar 
sumed  the  power  outpi 
to  two  thousand  horse 
33  per  cent. 

It  is  only  the  small  < 
the  man  who  most  n 
who  does  not  obtain 
modern  engineering  c 
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enty-five,  fifty  or  sev- 
feet  deeper  in  the 
ocean  depths  than 
in  now  go  lies  treas- 
easure  of  gold  and 
:dge — that  has  set  the 
for  ^es.  Within  the 
if  it  were  but  on  the 
e  the  deep-sea  worker 
e,  sunken  argosies  and 
of  life  He  side  by  side, 

existed  in  the  ocean 

andred  and  ninety  feet 

things    lying  deeper 

hopelessly  out  of  the 
ig  human  being  than 

the  past.  One  hun- 
:t  has  been  the  outside 
t  plunging  our  bodies 
use  old  ocean  would 
ut  of  us  if  we  went 
an  body  will  endure 
h  pressure,  and  pres- 
ipecialty  in  those  mys- 

n  have  recently  come 

■e,   how- 

>tions  of 

id    have    i 

rhey  are '  I 

/s,  too — 

and  Mr.    , 

London 
school, 
ane  and 
Rees,  of 
rhey  say 
and  shall 
1  fact — 
the  dis- 
into  the 
t.  They 
have  the 
we  have 

we  will 


but  undertake  to  go  after  them  right — 
or  rather,  if  we  will  undertake  to  return 
with  sufficient  care,  after  the  trip.  And 
they  support  their  statements  by  records 
of  long  experiments  and  by  actual  expe- 
riences of  their  own. 

Nearly  everybody  who  has  read  the 
magazines  and  newspapers  in  recent 
years  has  heard  of  a  strange  disease, 
called  the  "bends,"  to  which  men  are 
subject  who  work  under  great  air  pres- 
sures— the  fellows,  particularly,  who  go 
down  into  the  caissons  for  deep  tunnel- 
work,  where  compressed  air  has  to  be 
used  to  keep  water  or  mud  from  coming 
in  upon  them  to  drown  them.  "Sand- 
hogs"  and  divers  alike  have  been  the  vic- 
tims of  the  malady,  which  no  one  has 
very  clearly  understood.  Physicians  and 
other  scientists  have  long  studied  it  and 
ireated  it  with  varying  success.  Men 
afflicted  with  it  show  symptoms  of 
asphyxiation,  paralysis  and  other  equally 
serious  things,  sometimes  resulting  in 
death,  often  in  permanent  injury. 

Now  the  investigating  Englishmen 
have  found  out  what  causes  the  "bends." 
And  in  that  discovery  lies 
the  secret  of  the  new  div- 
ing-power they  promise  us. 
It  is  a  pretty  common  habit 
of  human  beings  to  breathe 
air  into  the  lungs,  and  one 
that  the  race  has  never 
been  able,  as  yet,  to  shake 
off.  The  air  we  breathe  is 
under  pressure,  normally, 
at  sea  level,  of  about  fif- 
teen pounds  to  the  square 
inch.  At  a  depth  of  one 
hundred  feet  under  water, 
there  is  a  pressure  of  forty- 
four  pounds  to  be  added  to 
this,  when  the  diver  tries  to 
reach  the  low  levels.  That 
makes  a  pressure  of  fifty- 


V  Sudden  Decoufre 
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nine  pounds,  to  the  square  inch  of  body  pounds  pressure,  witV 

surface,  that  he  must  resist.     At  a  depth  according  to    our    el« 

of  four  hundred  feet  under  water,  the  level,  it  behaves  very 

pressure  reaches  the  enormous  figure  of  pressure,   as   in   the 

one  hundred  and  ninety-one  pounds  per  water,  it  acts  quite  di 

inch — which  would  be  high  pressure  for  of  passing  peaceably 

a  locomotive's  boiler  to  contain  in  regu-  as  it  normally  should, 

lar    work.        Hence,    when    men    have  game  of  hide  and  seek 

essayed    to    drop  < 

down  to  t  hese  ( 

depths,    they    have  t 

found   conditions  t 

that  they  were  not  ( 

prepared  to  meet.  e 

Curiously  enough,  t 

however,    like    the  i 

Irishman  who  com-  i 

plained  that  it  was  i 

not  the  falling  that  i 

hurt  him  but  "the  I 

stopping  so  quick,"  [ 

so  it  has  not  been  i 

the   diving   into  I 

high  pressures  that  c 
has  cost  divers  their          Micr&Photoorami  of  a  SEcrroN  op  rHU  Spinal          i 

,-                .L    ■     i_      1,1                        Column  OP  A  Goat  That  Was  Kiu-tD  ' 

hves  or  their  health, 
but  the  coming  up 
too    rapidly.    This 

has  been  understood  in  a  general  way, 
for  some  timt.  In  the  caissons,  where 
the  sand-hog  works,  there  are  air-locks, 
through  which,  by  easy  stages,  a  man 
ascends  from  the  depths  and  through 
slowly  lessening  pressures,  till  he  reaches 
the  surface.     The  deep-sea  divers  have 

observed  something  of  the  same  formula     gen  off  into  the  capill 
in  rising  to  the  surface  of  the  ocean,  com-     he  becomes  a  fit  subje* 
ing  up  by  slow  and  careful  degrees.  But, 
even  with  the  greatest  care  and  the  most 
intelligent  assistance,  the  men  who  have 
risked  themselves  in  this  class  of  work 

have  suffered  terribly  and  mysteriously     out  of  them  again,  bef 
from  the  disease  which  seemed  to  be  a     sure  is  entirely  remove 
very  ally  of  the  sea  to  prevent  our  un- 
covering its  secrets. 

"Now,  the  "bends"  is  a  strange  malady, 
that  has  baffled  everybody  till  the  four 

Englishmen  determined  to  solve  the  prob-  ing,  if  not  actually  kill 
lem  it  offered.  It  is  caused  by  the  very  Professor  Haldane  : 
air  in  the  body  of  the  man  who  contracts  experimented  with  th 
it.  When  we  breathe,  we  take  into  our  submerging  them  and 
lungs  a  combination  of  oxygen  and  nitro-  to  the  surface  with  eve 
gen,  of  which  the  blood  takes  the  former,  riety  of  method  and  sp 
for  cleansing  and  fuel  purposes.  About  pigs  and  dogs  and  go; 
eighty  per  cent  of  the  air,  roughly,  how-  showed  all  varieties  o 
ever,  is  nitrogen.  And  it  is  the  nitrogen  men  had  been  suffering 
that  causes  the  "bends."    Under  sixteen     the  "bends"  as  truly  as 


A  man's  body  is  a  c 
The  tissues  are  soft  i 
ceiving  the  nitrogen  ui 
only  capable  of  receiv 

of  resisting.  When  tl 
point  under  water  w 
becomes  high  enough 


.and  the  only  way  to  sa 
him  back  to  the  surfc 

the  nitrogen,  which  m^ 
tiny  blood-passages,  ca 


too  quickly,  the  nitrog 
tissues  and  he  becomi 
paralyzed,  or  somethin 
him  that  is  both  painfi 
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quickly  out  of  the  air- 
iently  changing  condi- 
ig  results,  the  experi- 
liscovery.  They  found 
igh  were  taken  in  the 

from  high  to  low  air 
inds"  appeared.  Then 
pths  could  be  increased 


of  the  Scottish  coast  was  chosen  for  the 
place  of  trial,  and  there  these  courageous 
men  went  down  to  depths  of  thirty-five 
fathoms — two  hundred  and  ten  feet — and 
actually  stayed  there  and  worked  as  no 
diver  has  ever  attempted  to  do  at  much 
lesser  depths.  More  than  that  they  de- 
scended and  ascended  at  greater  speeds, 
observing  only  their 


newly  discovered 
principle  of  making 
the  last  stage  of 
the  ascent  slowly ; 
and  they  felt  no  ill 
effects  of  any  ac- 
count whatever. 

They  established 
the  fact  that  divers 
can  go  down  to  the 
depth  of  thirty-five 
fathoms  in  the  as- 
toundingly  quick 
time  of  two  min- 
utes, while,  previ- 
ously, the  interval 
prescribed  for  any- 
thing like  similar 
depths  has  been 
medium  pressures  to  close  to  forty  minutes !  They  found  that 
:  surface.  it  is  perfectly  safe  toascend'rapidly  from 

found  otit  these  things,  thirty-five  fathoms  to  twelve  fathoms, 
y  remarkable  series  of  thus  getting  out  of  the  danger-zone  of 
showed  that  a  goat  high  pressure  quickly,  and  thence  to  come 
to  the  surface  more  gradually,  without 
resultant  suffering.  During  the  mount- 
ing of  the  last  twelve  fathoms  of  dis- 
tance, the  body  frees  itself  of  all  excess 
nitrogen. 

This  is  contrary  to  all  accepted  meth- 
ods held  as  absolute  heretofore.  But  the 
English  scientists  have  established  their 
discoveries  as  facts  by  long  continued  and 
often  repeated  demonstrations.  More, 
they  have  shown    by    experiments  with 


ures  that  no  man  had 
lived,  up  to  that  time. 
o  have  approached  a 
idred  and  ninety  feet, 
later,  paid  dearly  for 
Vhen  the  goat  experi- 
'.,  however,  Mr.  Green- 
)  air-pressure,  in  a  spe- 
ink,  in  a  degree  equal 
h  of  two  hundred  and 
red  no  ill  effects.  More- 


in  that  pressure  for  a     animals,  that  the  four-hundred -foot  depth 


e  than  any  diver  had 
p-sea  levels.  And  when 
lat  tank,  a  new  leaf  in 
)ook  of  knowledge  had 


1  be  reached  with  equal  safety.  And, 
w,  with  their  power  of  endurance 
practically  doubled,  the  divers  of  the 
world  can  delve  after  the  secrets  and  the 
treasures  of  the  ocean's  bottom  in  a  way 
ane  and  Surgeon  Rees  that  was  only  dreamed  of  before,  and  can 
enwood  with  other  ex-  bring  up  lost  and  undiscovered  things 
ch  they  were  the  sub-  that  have  tantalized  us  since  ships  b^an 
experiences  duplicated  to  sink  and  strange  forms  of  unknown 
then  to  put  the  results  life  began  to  wash  up  upon  our  shores 
cation  in  diver's  dress  with  every  visit  of  the  frequent  storm- 
ocean.    And  so  a  point     tides. 
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J  rowing  lettuce  and 
■ly  spring  and  later 
it  could  not  be  ob- 

<!n't  pay  its  way  the 
ond  year  either.  A 
however,  didn't  dis- 
'ho  about  this  time 
:r's  interest  in  the 
ining  it  alone.  He 
I  the  third  year  the 
Dut  even  on  receipts 
Thereafter  it  began 
Rnetenik  built  three 
each  year  for  five 
had  a  total  of  about 
1  1900,  since  which 
no  new  extensions, 
ing  after  their  con- 
laintaining  them  in 
had  120,000  square 
of  the  twelve  acres 

ese  houses  crops  of 
winter.  Beginning 
ily  the  little  plants, 
sm  this  year,  were 
?as  in  shape  for  the 
nd  of  August  and 
the  first  of  the  next 
■  sent  to  market  al- 
he  garnish  on  the 
ig  or  Christmas  in 
from  Ruetenik's  hot 
id  raises  three  crops 
:  houses  each  year, 
case  of  forty  heads 
i  or  as  high  as  $2.00, 
son,  the  supply  and 
e  which  he  sells  to 
aler  for  five  cents  a 
to  the  consumer  for 
o  that  there  is  con- 
pthers  from  Ruete- 

ither  of  Ruetenik's 
e  sows  his  seed  in 
ut  February  first, 
swirling  above  the 
plants  shoot  up,  the 
:ept  from  sixty  to 
squired.     The  little 


plants  are  carefully  tended  and  trained 
in  one  tall  vine,  being  hung  with  twine 
to  a  series  of  wires  above.  Some  vines 
grow  six  and  eight  feet  high,  with  toma- 
toes hanging  ripe  and  red  every  three  or 
four  inches,  A  year  ago  Ruetenik  sold 
12,000  basinets  of  ten  pounds  each  from 
fourteen  greenhouses  at  $1  a  basket,  or 
a  total  of  $12,000.  The  crop  which  is 
sowed  early  in  February  is  marketed 
from  June  fifteenth  to  August  fifteenth 
— long  before  home-grown  tomatoes  are 
available  in  the  Cleveland  territory  and 
when  they  sell  at  from  eight  to  twenty 
cents  a  pound. 

Cucumbers  are  another  profitable  crop 
raised  by  this  gardener.  He  begins  his 
crop  in  the  early  spring  and  harvests  it 
late  in  May  and  early  in  June.  His  crop 
the  past  year  consisted  of  500. bushels 
which  he  sold  at  $2.00  a  bushel,  realiz- 
ing $1,000. 

Four  of  the  nine  acres  outdoors  are  set 
to  celery,  some  200,000  plants  being 
grown.  The.se  plants  are  put  out  in  June 
and  July  and  are  harvested  in  September, 
October  and  November,  when  they  sell 
for  about  $2.C0  per  100  plants.  Such  a 
crop  is  worth  to  Ruetenik  about  $4,400, 

Pie  plant  is  raised  on  sections,  of  the 
twelve  acres  which  are  on  a  hillside  and 
which  cannot  well  be  cultivated  for  other 
purposes.  Over  $200.00  a  year  per  acre 
is  realized  on  the  pie  plant.  Each  plant 
of  rhubarb  lasts  about  five  years  and  is 
then  replaced.  Each  year  about  fifty 
tons  of  manure,  costing  $1,00  a  ton,  are 
scattered  over  the  area  devoted  to  pie 
plant. 

Several  acres  are  devoted  to  aspara- 
gus, beets,  carrots  and  other  vegetables, 
which  are  set  out  just  as  early  as  possible 
so  they  can  be  marketed  a  few  weeks 
ahead  of  the  regular  crop.  A  patch  of 
about  an  acre  of  sweet  com  was  grown 
this  year  and  sold  at  25  cents  a  dozen 
ears.  Three  weeks  later  a  neighbor  liv- 
ing almost  next  door  sold  his  sweet  com 
on  the  Cleveland  market  for  two  cents 
a  dozen!  Such  is  the  difference  in  men. 
Ruetenik  uses  his  brains  and  the  other 
fellows  don't. 
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HE  discovery  of  the  X-ray  and     minimum  of  light  and 

for    examining    the     mum  of  transparency, 

interior  of  the  body  doubtless     and  soaked  in  a  substa 

refra' 

I  equal    t 

fractior 

is  true 

tissues 

sess  rai 
dices 
eachoT^ 
body,  h 
fractior 
optical 
based 
now  is, 
ically  i: 
which 
compos 
alter  th 
The 
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I  ranks  fore 

M.  most  among 
recent  achievements  of 
the  human  mind,  and  the 
present  advance  of  med- 
ical science  is  in  great 
part  due  to  the  valuable 
aid  yielded  by  these  won- 
derful rays  to  which 
most  of  our  tissues  are 
transparent.  Now,  as 
there  are  limitations  to 
everything,  even  the  X- 
ray  has  not  proved  to 
be  perfect.  While,  in 
fact:  in  many  cases  in- 
spection from  all  sides 
would  be  desirable,  the 
X-ray  only  allows  the 
body  to  be  inspected  in 
a  given  direction. 

A  German  scientist, 
Professor  W.  Spalteholz 
of  Leipzig  University, 
has  designed  a  process 
allowing  transparent 
anatomical  preparations 
to  be  obtained.  This  re- 
sult he  reached  by  sur- 
prisingly simple  means 
— a  purely  physical  proc- 
ess, that  leaves  the  bulk 
of  tissues  entirely  intact. 
As  shown  by  comprehen- 
sive experiments,  a  cer- 
tain optical  law,  which 
has  long  been  known  in 
the  case  of  mineral  sub- 
stances, also  applies  to 
organized  —  animal  or 
vegetable — bodies.  Ac- 
cording to  this  law,  a 
given  body  will  reflect  a 


ably  in 
tangula 
with  F 
avoidini 
and  los 
may  be 
ular  su 
eriy  mi 
liquids, 
fraction 
so  as  tc 
tissue  t 

An 
brought 
holz's  e 
discove 
ence  of 
trolling 
fractior 
with  V 
species 
of  give 
tion   b( 


TECHNICAL   WORLD   MAGAZINE 


i  m 
els: 
)ecc.___ 
Hnw-        Human  Shoulsehrladb  Rri 
Tkahsparent  Without  i 
tion  of  Aid  or  the  XRay. 

vessels 

ire  brought  out  most  many  enjoys  the  distinction  of  discover- 
nany  other  details  of  ing  both  the  original  X-ray  and  the  sub- 
made  apparent.  stitute  therefor. 


The  same  process  obvi- 
Lisly  lends  itself  for  mak- 
ing vegetable  tissues, 
such  as  wood,  etc.. 
transparent. 

I  The  discovery  of  the 
X,  or  R5ntgen,  rays, 
several  years  ago, 
opened  up  new  fields 
of  research  and  ex- 
perimentation in  the 
world  of  chemistry 
and  of  medical  science. 
In  fact,  it  marked  a 
new  advance  station 
rom  which  the  explor- 
ig  scientific  imagination, 
_.guratively  speaking-, 
might  press  on  to  addi- 
tional finds. 
As  will    be    noted,    Ger- 
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Municipal  Building 
in  the  United  States  in 
>r  city  under  the  corn- 
form  of  government 
ipleted  recently  in  Des 
gardless  of  the  differ- 
hich  prevail  as  to  the 
mission  plan  of  gov- 
D  difference  of  opinion 
of  the  new  style  of 
r.  The  striking  fea- 
oines  structure  is  that 
partments  of  the  com- 
it  are  housed  together 
:he  size  practically  of 
,  with  every  city  em- 
t,  ensconced  at  desks, 
of  any  modem  bank, 
id  the  mayor,  the  com- 
,  the  commissioner  of 
ssioner  of  finance  and 


all  the  employes  of  the  various  depart- 
ments, with  a  large  cage  for  the  city 
treasurer  occupying  the  most  prominent 
position  in  the  room,  immediately  at  the 
head  of  the  grand  stairway.  .  There  is  a 
private  office  for  each  of  the  commission- 
ers and  a  separate  chamber  for  the  meet- 
ings of  the  council  or  commission,  but 
aside  from  this,  whoever  the  taxpayer  is 
looking  for  is  to  be  located  immediately, 
within  plain  sight,  and  accessible  with- 
out the  red  tape  formality  that  used  to 
hedge  in  the  old  style  city  "boss"  from 
the  taxpayer  and  private  citizen. 

The  new  Municipal  Building  was  built 
at  a  cost  of  $350,000  and  is  remarkable 
in  that  it  was  finished  for  something  like 
$48,000  less  than  the  amount  of  money 
voted  for  the  purpose  by  the  taxpayers. 

On  the  first  floor  are  located  the  en- 
gineering department  and  the  department 


FORCING  ■ 

and  implicit  instructions  were  ( 
to  at  once  begin  construction 
crn  filtration  plant  and  to  ha 
every  gallon  of  water  that  wei 
the  Coatesville  mains.  There 
tests  and  the  officials  insistec 
town  had  no  money  on  hand  f  i 
improvement ;  in  fact,  there  w; 
for  it  and  it  "wouldn't  be  doi 

"It  must  be  built,  and  at  o 
were  told. 

Plans  were  handed  them  a 
explained  just  what  sort  of  i 
plant  the  State  wanted  built, 
cers  of  the  town  were  told  ths 
fere  with  the  Department's  w 
possible  imprisonment,  and  s< 
were  the  health  authorities  tha 
meeting  of  the  town  council  i 
an  appropriation  was  voted  fc 
plant  and  in  the  course  of  two 
was  put  up  in  accordance  ' 
mapped  out  by  the  State  Dep; 
Health.  Interest  of  the  Depa; 
not  end,  however,  with  the  av 
the  contract.  The  Health  E 
engineers  stuck  to  the  job  unti 
was  finished  and  turned  over  l 
tractor  to  the  town  officials. 

The  determined  show  of  t 
Department  is  what  saved  th 
Coatesville  from  one  of  the 
worst  epidemics  of  typhoid 
fever  ever  witnessed  in  the 
State  of  Pennsylvania.  As  . 
it  was,  the  carelessness  of 
the  town's  authorities  in 
not  seeing  to  it  that  this 
program  was  carried  out 
a  year  ago — two  years  ago, 
in  fact — indirectly  caused 
the  death  of  thirty-two  of 
Coatesville's  citizens  and 
developed  more  than  500 
cases  of  typhoid  fever  in  a 
few  weeks. 

For  Coatesville  had  been 
warned  twice  by  the  State 
Health  Department  that 
such  an  epidemic  was  upon 
it.  The  officials  of  Coates- 
ville were  too  busy  with 
factional  politics  to  listen  to 
the  warning,  however,  and 
it  finally  came  time  for  the 
State  Department  to  step 
in  and  force  action. 


FORCING    HEALTH    UPON    A    TOVi 


in  this  respect.    No  man  has  any  word  existence  of  the  set 

to  say  in  opposition  to  its  orders.     Not  paratus  to  the  Stat 

even  has  a  property  owner  any  rights  in  quired  by  law.     Ht 

his  own  home  which  supersede  those  of  which  should  have 

the  Department.  the  method  of  const 

The  Pennsylvania  Department  is  prob-  of  the  emergency  st 
ably  the  only    bureau    of    health  in  the  it  until  the  epidemic 
United  States  which  has  developed  the  ville. 
science  of  war  upon  disease  to  such  an  The  unexpected 
advanced  stage  as  to  organize  as  its  prin-  uary.     Two  pumps 
cipal  adjunct  a  Division  of  Sanitary  En-  got  out  of  order  ai 
gineering.     Until    the  formation  of  the  people  of  Coatesvilli 
engineering     department     under  into  the  toi 
the  supervision  of  its  "enei-  the  emt 
neer-in-chicf,"  Dr.  Sar  i; 
G.  Dixon,  .expert  sciei  ;i 
tist,  student  and  man  p 
of  medicine,  the 
proposition  to  asso- 
ciate the  science  of 
engineering  with 
public  health    im-      I 
provemcnt   never 
entered    the   minds 
of  those  whose  busi- 
ness  it   is  to  guard 
the  health  of  a  com- 
munity.    The  work  o  '£ 
the   latter  was  confin  a 
largely    to    the    distri  a 
tion  of  pamphlets  telling 
how  to  guard  against  dis-       '"p^^^'a? 
ease   and   to   doing  what            ''"'"ta«,  ^„u,i,.i.o, 
they  could  to  give  physi-  that 
cal  relief  to  communities  which  happened  what  is  called  New] 
to  have  been  stricken  with  epidemics  of  The  sewage  conti 
one  sort  or  another.  the  hillside,   crossii 

The  Coatesville  epidemic  was  caused  supplies  water  to  th 

primarily  through  a  violation  of  a  law  emergency  pumping 

governing  water  supplies  of  cities  and  Now  Sucker's  Ri 

towns  laid  down  by  the  State  Department  which  the  town    of 

as  one  of  its  most  important  restrictions  water   supply.     Eig 

for  the  prevention  of  disease.     The  Bor-  gallons  is  carried  b 

ough  Council  of  Coatesville  failed  to  re-  ment  into  the  Coat 

port  to  the  Department  that  it  had  ar-  But  when  the  pui 

ranged  to  put  into  service  an  emergency  of  gear  on  January 

pumping  station  at  the  silk  mill  in  the  ordered  the  water 

event  of  the  station  proper  becoming  dis-  emei^ency  station  ii 

abled.     Of  course,  it  was  not  figured  that  on    Sucker's  Run, 

the  unexpected  would  ever  happen,  and  germ-laden    Newlir 

the  councilmen  consoled  themselves  with  no  filtration  plant  ir 

the  belief  that  the  main  station  pumps  result  was  that  thro 

would  always    do    their  work  properly,  silk  mill  plant  ther 

They  did  not  place  much  stock  in  the  the  water  from  the 

theory  that  the  emergency  station  would  had  dripped  pollute 

ever  be  needed  and,  therefore,  they  did  the  Coatesville  Ho 

not  consider  it  worth  while  to  report  the  typhoid  fever  appea 


3LACK    MAGIC    FINDS    WATER 
By 
RICHARD    HAMILTON    BYRD 
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he  would  come    to    Edgemont,  make  a 
study  of  the  surrounding  country  and  ad- 
vise Ihem  what  to  do.     Instead,  the  geol- 
ogist answered  the  company,  after  a  few 
days'  consideration  of  his  geologic  data, 
that  if  they  would  drill  three  thousand 
feet  they  would  get  a  fine 
flow  of  fine  water.    Darton 
had  been  at  Edgemont  and 
'      he    knew    how    the    great 
artesian   stratum — the   Da- 
kota sandstone  formation — 
must  lie,  with  reference  to 
the  surface  at  that  point, 
and    three     thousand    feet 
was  his  guess  to  water. 

Well,  there  is  generally 
known  to  be  a  water  basin 
under  South  Dakota  and 
most  anybody  could  guess 
three  thousand  feet ;  if 
water  was  struck  at  any 
point  after  going  one  thou- 
sand or  fifteen  hundred  or 
two  thousand  feet,  why,  the 
guesser  could  say  with 
swelling  pride :  "I  told  them 
to  drill  that  well,  and  see 
what  they  got !"  But  Dar- 
ton said  three  thousand 
feet.  He  didn't  say  fifteen 
hundred  or  more ;  he  said 
three  thousand. 

The  drilling  began.  Night 
and  day,  drove  the  relent- 
less diamond  point  through 
the  earth  and  rock.  Forma- 
tion after  formation,  stra- 
tum after  stratum,  as 
shown  by  the  drill  core, 
was  pierced — sixteen  hun- 
<lred  feet;  two  thousand 
feet — dry  as  a  rat's  nest. 
j^^j  "Nonsense !  rot!"  said 
li-'  '  many  of  the  Burlington 
people.  "Quit  such  monkey 
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business ;  half  a  mile  down  to- 
ward China  and  nothing 
damper  than  at  the  surface — 
excepting  on  the  enthusiasm 
of  the  drillers.  How  about 
it?"  they  wrote  the  geologist. 
"The  prospect  hole  doesn't 
look  good." 

"Keep  drilling"  was  the  re- 
ply, in  effect,  "I.  said  three 
thousand  feet.  Now  that  you 
are  nearing  the  twenty-eight 
hundred  feet  level,  I  may  cau- 
tion you  that  you  wilt  strike 
some  water  at  about  2,920  feet 
in  the  red  sandy  limestone  of 
the  Carboniferous  formation ; 
but  keep  on  through ;  that 
isn't  the  main  flow.  Drill 
three  thousand  feet." 

At  2,918  feet  a  considerable 
artesian  flow  was  struck  and 
a  loud  hurrah  might  have 
been  heard  around  Edgemont, 
Darton  received  a  congratula- 
tory telegram  on  the  accuracy 
of   his   first  guess. 

Down,  down,  still  down 
drove  the  drill— 2.950  feet; 
2.975  feet,  but  no  more  water. 
Still  the  drilling  continued. 

"At  three  thousand  feet," 
Mr.  Darton  had  said,  "you 
will  be  well  into  the  Dakota 
sandstone  stratum,  and  that 
means  water  at  Edgemont." 
And  at  2,980  feet  came  a  flood 
such  as  Edgemont  had  never 
dreamt  of. 

A  fairly  good  guess?  Less 
per  cent  of  error ! 

This,  however,  is  not  quite  £ 
story  of  Edgemont.  Mr.  Dai 
warmly  congratulated  on  beha 
Railroad,  by  the  official  who  ba 
ered  him.  Being  in  Uncle  Sam 
he  couldn't  of  course  accept  t 
some  honorarium  tendered  hii 
company;  but  fast  following  on 
of  the'tidings  of  victory  came  a 
over  the  wires  shrieking  dismj 
conveyed  the  dire  intelligence 
water  had  proved  bad.  .^fter  th 
sand  feet  into  the  breast  of  Motl 
and  tapping  nature's  fountain.  1 
encrusted  the  engine  boilers.    II 


ilSLATURE    CALLED    TO 
FIGHT    TINY    FLY 

By 
ARLTON  LAWRENCE  EDHOLM 


"E  FLY,  smaller  than  the 
on    house    fly,    was    the 

of  a  special  session  of 
a  I  i  f  o  r  n  i  a   legislature, 

was  called  some  little 
lend  a  law  establishing 
le  against  a  pest  that 
acific  Coast  fruit  indus- 
t  session  lasted 
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Once  introduced,  it  seems  almost  im- 
possible to  exterminate  the  fruit  fly, 
hence  it  is  necessary  to  guard  most  rig- 
idly all  points  of  entry,  inspecting  all 
fruit  shipments  and  nursery  stock  and 
even  making  search  of  personal  baggage 
of  tourists. 

So  proliflc  is  this  pest  that  a  single 
tropical     fruit,     brought 
home  by   a  tourist  as   a 
tid-bit    for     his    friends, 
might  contain  a  sufficient 
number    of   the    tiny 
"■      maggots    to    destroy 
our  fruit  industry,  or 
cost    us   millions    of 
ollars  to  combat  it. 
ts  terrors  are  better  ap- 
eciated  as  we  leam  that 
fattens  on  a  score  of  our 
...ost  prized   and   valued 
fruits;  all  our  citrus  fruits, 
stone  fruits,  apple  and   its 
"■— '  relatives,  and  some  of 
lost  valued  v^etables ; 
beans.  Our  fruit  crop, 
including  beans,  net- 
d  us  one  hundred  and 
wenty-five  million  dol- 
lars last  year.     Imag- 
ine this  sacrificed   to 
the  greed  of  a  small 
fly  and  the  gravity 
of    the    situation  is 
alarmingly    evident. 
We    simply    must 
keep    this    scourge 
from   our    shores." 
In  these  words  Pro- 
fessor A.   J.   Cook, 
California     State 
Horticultural    Com- 
missioner,   pays  his 
""  ™''      respects  to  Ceratitts 


LEGISLATURE 

Capiiala,  the  name  by  which 
scientists  know  the  lively 
little  insect. 

As  a  result  of  his  ener- 
getic work  and  the  co-oper- 
ation of  a  progressive  leg- 
islature and  governor,  the 
desired  bills  were  passed 
and  the  sum  of  ten  thou- 
sand dollars  was  appropri- 
ated to  combat  the  pest  in 
the  Hawaiian  Islands.  This, 
added  to  the  fun  d  of 
$8,750,  will  be  used  in  the 
groves  of  Hawaii  to  check 
the  increase  of  the  fruit  fly 
as  far  as  possible.  The  lat- 
ter sum  was  raised  by  pro- 
gressive planters  on  the 
islands,  more  as  a  contribu- 
tion to  the  general  welfare 
than  as  a  direct  benefit  to 
their  own  interests. 

The     situation     there   is 
peculiar :   the  Hawaiian 
fruits    of   any   commercial 
value  are   the   banana  and 
pineapple,   and   these  have 
so  far  been  immune  from 
the  pest  and  may  be  freely 
imported.  The  fruits  which 
harbor   the   maggots,  such 
as  the  mangoes,  guavas  and 
other  tropical  products,  are 
not  exported  to  any  great 
extent,  do  not  represent  any 
commercial  interest  in  the 
islands  and,  therefore,  the  Ha\ 
fruit  growers  would  have  bee 
tified    in    remaining   indiffere 
the  presence  of  the  fly.     Tht 
serve  credit  for  raising  this  fi 
combat  a  pest  which  threatei 
mainland,  and  it  was  in  recog 
of  this  that  California  approp 
ten  thousand  dollars  for  the 
over  there. 

Mr.  E.  K.  Carnes  was  st 
special  agent  to  the  islands  to 
the  life  history  and  habits  of 
terranean  fniit-fly  and  to 
mental  work  that  would  ass 
keeping  out  the  undesirable 
eradicating  it  in  case  it  shou 
chance  elude  the  quarantine 
scribes  the  "female  of  the  s| 
the  benefit  of  the  fruit  growe: 


)rax.  At  first  glance,  the 
;teristic  feature  that  would 
noticed  by  the  average  grow- 
:h  would  quickly  distinguish 
from  the  common  house  fly, 
arly  banded  wings,  which  are 
iparent,  and  each  one  is 
li  four  irregular  yellowish 
hes,  one  at  the  base  and  the 
oil  the  broad  part.  The  ab- 
II  yellow,  with  two  silvery  or 
sh  bands  crossing  it.  The 
is  more  or  less  hairy,  and 
rries  its  wings  in  a  peculiar 
anner.  The  eyes  are  dark 
:1  the  legs  are  dull  yellow." 
ty  little  creature  is  quite  as 
le  is  attractive  when  she  flits 
fruit  to  fruit  making  tiny 
which  she  deposits  her  eggs, 
op  into  white,  pointed  mag- 
half  an  inch  long  and  they 
ECt  of  softening  the  pulp  and 
fruit  to  ripen  and  drop  be- 
;,  Usually  it  bursts  and  the 
released.  As  they  are  quite 
is  stage,  they  .spring  about 
:o  place  and  seek  an  opening 
which  they  enter.  Within  a 
ley  change  into  the  pupa;  and 
je  as  adult  flies.  The  whole 
)m  egg  to  parent  fly  is  about 
;  days  in  Hawaii, 
es  states  that  from  the  first 
>es  which  he  bought  from  a 
in  Honolulu,  he  took  twelve, 
rid  eight  maggots,  respecl- 
at  wherever  ripe  or  decaying 
and,  the  pest  was  in  evidence. 


In  connection  with  Mr.  Games'  work  he 
installed  an  experimental  station  in  a 
small  hot-house  where  he  placed  infested 
fruit  in  glass  jars  in  order  to  study  the 
development  and  life  habits  of  the  Cera- 
litis  Capilala.  The  experimental  jars  were 
covered  with  gauze  and  had  a  layer  of 
.sand  or  soil  on  the  bottom,  so  that  as  the 
flies  passed  from  stage  to  stage  it  was 
possible  to  observe  the  effect  of  the  insec- 
ticides for  their  destruction. 

A  careful  inspection  of  the  orchards  in 
various  parts  of  the  islands  was  under- 
taken, involving  many  miles  of  travel 
aside  from  the  main  roads  and  an  inves- 
tigation of  the  wild  fruits  which  harbor 
the  pest.  The  latter  feature  seems  to 
present  an  almost  hopeless  problem  as 
far  as  the  eradication  of  tlie  fly  in  the 
islands  is  concerned.  For  instance,  the 
island  of  Oahu  contains  many  thousands 
of  acres  of  what  is  practically  jungle,  a 
dense  growth  of  wild  guava  and  other 
fruit-bearing  shrubs,  which  produce  ripe 
fruits  in  abundance  all  the  year  round. 
The  decaying  specimens  under  the  bushes 
were  alive  with  maggots,  and  when  one 
considers  that  this  island  alone  contains 
six  hundred  square  miles,  the  greater 
part  of  which  is  mountainous  land,  it  will 
be  seen  that  it  is  a  gigantic  task  to  fight 
the  pest  under  such  conditions. 

Ranking  next  to  the  wild  guavas.  the 
most  hospitable  of  the  "host  fruits"  are 
those  grown  about  the  houses  of  the 
natives  and  residents  of  the  islands. 

Practically  every  house  or  native  hut 
has  a  clump  of  fruit  trees  and  these  often 
grow  to  enormous  size,  making  fumiga- 


tion  or  ot 
embrace  I 
sought  b] 
bring  hort 
from  this 
single  fn 
San    Frai 


stroy,  oiii 
find  hidir 
wood  wht 
into  adult 
struction. 
ing  inspe 
possible  i 
was  cons; 
defect  in 
for  the  eji 
signmentf 
search,  t1 
three-mill 
to  destro; 
could  reai 
the  quari 
all  fruits 
cept  the  t 
appear  tc 
ignorance 
ing  the  te 
versity  oi 
that  they 
tor,"  atte 
few  spec 
ments  of  i 
are  at  one 
grasses  V 
rials  abo 
pineapple 
the  wild 
grow  in 


RAIN-MAKING    FOR    THE 
ORANGE    GROWER 

By 
ROBERT    ANGUS    MACK 


M' 


'  UCH  more  poetical,  and  in- 
finitely more  beautiful  than 
tlie  okl-fasliionetl,  prosaic 
"ditch"  irrigalioii  is  a  revo- 
lutionary system  of  apply- 
j  water  to  orang^e  groves  which  is  now 
being  worked  ont  in  the  Porterville 
orange  district  in  California,  in  which  the 
orchardist  actually  "makes  it  rain"  at 
will,  with  every  indication  that  the  result 
will  be  nearly,  if  not  quite,  as  beneficial 
to  growing  and  fruiting  trees  as  the  gen- 
tle moisture  which  falls  from  the  clouds 
during  the  California  rainy  season. 
Described   in  a  sentence   this   system. 


which  has  been  installed  by  Robert  Baird 
at  Winterhaven,  in  the  Porterville  fool- 
hills,  consists  of  a  series  of  nicely  gradu- 
ated, galvanized  iron  water  pipes,  carried 
above  the  tops  of  the  orange  trees,  there 
being  upon  these  pipes,  at  intervals  of  a 
few  feet,  specially  constructed  sprinkling 
nozzles  through  which  the  water  is 
forced  under  pressure.  Consistent  expe- 
rimenting was  necessary  to  arrive  at  the 
proper  distance  apart  for  the  main  pipe 
lines,  the  distance  between  the  sprink- 
lers and  other  details,  but  as  the  system 
was  finally  installed,  water  is  uniformly 
distributed  over  the  entire  orchard,  with 
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temperature  of  which  in  the  irrigating 
well  of  this  particular  orchard  is  about 
seventy  degrees,  Fahrenheit.  No  frost 
that  has  ever  been  known  in  California 
would  cause  even  the  slightest  damage 
against  such  opposition. 

Mr.  Baird's  first  idea  of  this  system 
came  through  careful  observance  of  his 
of-chard  and  the  development  of  the  fruit. 
He  noticed  that  when  the  rainy  season 
set  in  especially  early  and  when  a  brisk 
shower  soaked  the  orchard  just  at  the 
time  when  the  vivid-green  orange  was 
turning  to  a  bright  golden  color,  the 
fruit  matured  from  ten  days  to  fifteen 
days  earlier  than  in  those  seasons  when 
the  orchard  was  dependent  upon  ditch 
irrigation.  This  set  him  to  experiment- 
ing with  single  trees.  He  was  soon  con- 
vinced that  there  is  some  subtle  effect 
upon  the  vigor  of  the  tree  when  it  is 
thoroughly  wet,  probably  upon  the  same 
general  principle  as  the  invigorating  feel- 
ing when  a  tired  man  takes  a  bath.  At 
any  rate  the  early  rains  produce  the  early 
fruit,  and  now  the  Winterhaven  orchard 
is  so  equipped  that  the  early  rains  can 
be  controlled  at  the  will  of  the  owner  of 
these  fruit  lands. 

As  the  Winterhaven  plant  has  been 
installed,  ten  acres  is  covered  in  a  single 
unit.  The  orchard  contains  about  120 
acres  of  orange  trees,  and  twelve  units 
will  therefore  be  used  in  irrigating  the 
entire  orchard.  One  man  can  handle 
each  unit  easily,  making  a  very  appreci- 
able saving  in  labor  cost,  as  three  or  four 
men  are  needed  to  keep  water  running 
through  ten  acres  of  ditches. 

There  are  no  patents  on  this  system  of 
water  distribution  as  it  has  been  put  to 
use  in  the  Porterville  orchards,  and  any- 
one can  install  it  with  such  tools  as  the 
average  rancher  handles  every  day.  All 
that  is  needed  is  a  line  of  stand-pipes 
running  centrally  through  the  orchard, 
as  feeders  from  which  to  run  the  pipes 
carrying  the  sprinklers.  Each  sprinkler 
line  is  provided  with  a  sliding  valve  and 
a  handle  by  which  the  sprinklers  are  set 
at  a  varying  angle,  so  that  the  orchard 
may  be  covered  uniformly,  or  it  would 
be  possible  for  an  ingenious  orchardist 
to  equip  his  system  with  a  small  motor, 
with  clockwork  attachment  by  which  this 
work  could  be  done  automatically. 
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ton, has  invented  what  may  be  called  a 
clinical  thermometer,  or  a  pressure- 
gauge,  or  a  pulse-recorder,  as  you  like, 
for  the  sky-scraper.  With  it  he  is  diag- 
nosing the  diseases  of  buildings,  bridges, 
boilers,  columns,  pavements  —  and  all 
their  inanimate  but  not  immune  relatives. 
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It  is  startling,  even  to  the  person  who 
doesn't  know  anything  about  a  fraction 
of  the  dangers.  So,  even  the  novice  can 
grasp  a  part  of  the  value  of  the  gauge 
that  tells  the  truth  to  fractions  that  are 
invisible  to  the  human  eye.  Also,  the 
novice  can  then  conceive  something  about 
the  credit  that  is  due  to  the  fellow  who 
devised  that  gauge  and  the  method  of 
handling  it. 
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1,  the  family,  property 
)n,  are  all  undying  ele- 
unnan  nature.  They  can 
jtroyed ;  but  every  epoch 
?ht  and  duty  to  modify 
rding  to  the  intellect  of 
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— Mazzini 
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he  Association.  Since  the 
s  limiled  to  torty  members, 
an  acre  of  land,  there  are 
ft  over.  This  land  is  called 
;  ifie  tract  is  cultivated 
nd  the  yield  equally  di- 

lember  wishes  to  go  into 
ire  extensively  than  his 
allow,  there  is  a  provision 
)'  purchase— on  the  same 
-an  ailditional  acre  which 
■,  on  account  of  sickness 
:ause,  may  be  forced  to 
!  acres  are  all  any  one 
mulate;  but  the  posses- 
irranfy  deeds  does  not 
i  in  the  transaction  of 
business— "one  man  one 
u's  holdings. 
of  those  who  had  no 
n  those  they  contrib- 
a  loan  fund  was  cre- 


their  equipment.  After  such  members 
had  secured  a  house  and  their  land  was 
cultivated  and  stocked,  they  were  ex- 
pected to  pay  back  the  loan  in  install- 
ments of  $5  or  $10  a  month  so  as  to 
enable  other  members  who  might  want 
to  make  additional  improvements  to  have 
the  use  of  the  money. 

But  even  with  this  fund,  there  was  not 
money  enough  available  to  enable  every 
family  to  occupy  its  acre  the  first  winter. 
Several  families  merely  camped  in  tents 
the  first  summer,  the  father  holding  his 
job  in  the  city  and  going  back  and  forth. 
The  rest  of  the  family  (mother  and  the 
boys  and  girls)  worked  on  the  land,  get- 
ting out  the  stones  and  witch-grass, 
planting,  weeding  and  cultivating.  Often- 
times such  a  member,  earning  his  weekly 
pay-envelope  and  finding  his  living  ex- 
penses reduced,  was  able  to  hire  another 
member — who  had  some  spare  time  on 
his  hands — to  dig  his  cellar  or  build  his 
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the  Farm  and  facing  the 
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ited,  dividends  paid  an 
suggested. 
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nslead  ol  hens,  to  Iheir  stock  for  commercial  return.  Allowances 
1  is  stock  manned  to  are  made  for  individualism.  Mr.  Little- 
same  sum  during  the  field  happens  scientifically  to  have  studied 
ich  sum  they  have  in-  agriculture  and  is,  therefore,  able  to  ex- 
This  is  a  particularly  tract  the  utmost  radish  and  squash  from 
consideration  of  the  his  acre.  Chiefly,  however,  he  is  a  printer. 
penses  are  much  lower  He  has  built  a  print-shop  alongside  his 
in  the  city.  Less  ex-  home,  where  he  gets  out  a  monthly  mag- 
Ihe  rule,  ar-fares  and  azine  and  job-work.  He  furnishes  employ- 
ses  are  reduced  to  a  ment,  on  an  inside  co-operative  basis,  to 
he  food,  with  the  ex-  a  printer  (a  singje  member  who  built  his 
id  fish,  is  practically  house  out  of  two  packing  cases  at  a 
gf  at  a  nominal  cost,  cost  of  $16.00)  ;  to  a  lithographer,  Ar- 
■  den7ands  upon  cash  thur  Siebelist,  who  has  the  honor  of  be- 
ing father  of  the  first  baby  bom  on  the 
however,  is  not  en-  Farm ;  and  to  Frances  Lyons,  an  illus- 
The  members  have  trator. 
-ry  on  several  clubs  Miss  Lyons  is  a  student  of  arts  and 
ational,  sociolt^ical  crafts  as  well.  She  camped  in  a  tent 
The  founder  of  the  while  she  built  her  home,  "Studio 
Elmer  Lrttlefield,  House,"  almost  entirely  by  herself,  hav- 
at  Ihe  entrance  to  ing  help  only  with  the  heavy  timbers, 
he  Lake ;  it  is  there  This  allowance  for  individuality  has 
iai  gatherings  are  evolved  several  inside  co-operative  plans, 
quarterly  business  quite  apart  from  those  of  the  Associa- 
accounts  are  aud-  tion.  A  retired  school  teacher,  who  had 
nd  improvements  a  pretty  single-room  house  buih  with 
some  of  her  savings,  is  not  strong  enough 
lat  Mr.  Littlefield  for  outdoor  work.  She  buys  the  supplies 
principle  of  Fel-  and  does  the  cooking  and  housekeeping 
lonsidered  by  the  for  three  single  members,  who  cultivate 
students  of  the  and  care  for  her  acre  in  return.  Also, 
This  principle  the  egg-raising  members  have  combined 
nber,  willy-nilly,  and  employ  a  member  with  more  of  a 
rf  to  dig  in  the  business  than  an  agricultural  bent  to 
ent   or   to   rear  market  their  output. 
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on  that  is  equivalent  to 
entire  country  southward 
venty  degrees  of  latitude, 
ts  of  note  both  in  Europe 
affirm  that  this  derange- 
rological  conditions,  affect- 
rn  as  well  as  the  northern 
lator,  is  working  in  a  cycle, 
ss  to  reach  its  maximum 
year.  Therefore,  we  may 
r  torrid  summer,  followed 
cold  a  winter  as  shivered 


assisted  by  daily  wireless  reports  from 
every  ship  upon  the  sea. 

Present  facilities  are  inadequate  in 
tracing  the  rise  and  progress  of  those 
troublesome  storm  centers.  North  Amer- 
ica is  particularly  concerned  in  the  storm 
centers  that  originate  somewhere  in  the 
Orient — probably  as  overgrown  typhoons 
— sweep  around  the  northern  border  of 
the  Pacific,  across  Western  Canada,  and 
exhaust  themselves  in  the  vicinity  of  the 
Great  Lakes.    This,  at  least,  is  their  nor- 


DOES  THIS  SUGGEST  A 


ion  timbers  east  of  the  Rocky 
1  1911-12. 

/ear  the  meteorologists  are 
have  a  larger  grasp  upon 
er.  Long  ago  they  learned 
■  cannot  be  studied  locally, 
oad  sweep  of  a  continent,  at 
ssary  for  intelligent  observa- 
en  this  is  insufficient,  and  the 
ion  will  see  all  the  important 
:  globe  linked  together  in  an 
weather  bureau  that  will  be 


mal  path.  But  just  lately  some  cosmic  or 
extra-cosmic  force  has  thrown  them  far 
to  the  northward,  and  at  the  same  time — 
undoubtedly  the  conditions  are  related — 
has  brought  northward  and  expanded  the 
normal  high-pressure  atmospheric  zone 
that  should  center  in  the  Atlantic  Ocean 
off  the  coast  of  the  South  Atlantic  States. 
"The  shifting  of  the  storm  centers 
northward  gives  Alaska  a  warm  winter, 
and  the  variation  in  the  high  pressure 
belt  gives   the   Eastern    States   a  super- 
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New  Chamber  of  Commerce,  Seattle. 
**The  latest  and  most  accurate  isothermal 
maps  of  North  America  show  that  the 
isothermal  line  of  thirty  degrees  passes 
through  Seward,  Valdez,  Juneau  and 
other  towns  along  the  Alaska  coast, 
swings  far  to  the  southward,  hugging  the 
coast,  passes  through  New  Mexico,  and 
on  out  through  New  York  City. 

"New  Yorkers  would  find  it  hard  to 
believe  that  their  climate  averages  up 
with  the  Alaska  coast. 

"The  isothermal  line  of  Nome  and  the 
Yukon  Valley  runs  down  into  the  Da- 
kotas." 

Little  or  no  snow  fell  along  the  Alaska 
Gulf  coast  up  to  the  first  of  January,  1912, 
and  in  early  March  the  official  spring 
clean-up  of  Juneau  was  in  progress,  it 
being  the  custom  of  the  Alaskan  capital 
to  wash  down  the  sidewalks  with  the  fire 
hose  each  year  as^soon  as  the  snow  has 
melted.  By  the  latter  part  of  March  the 
winter  trail  was  breaking  up  between 
Chitina,  on  the  Copper  River  &  North- 
western Railway,  and  Fairbanks,  strand- 
ing large  shipments  of  supplies  that  were 
going  over  the  snow  on  sleds. 

February  in  Dawson  was  so  mild  that 
the  oldest  inhabitant  didn't  have  courage 
to  open  his  mouth  with  stories  of  the 
past.  By  the  beginning  of  March  the 
happy  Dawsonites  were  bringing  in  gar- 
lands of  pussy-willows.  An  open  air 
dance  was  given  on  the  fifteenth  of 
March. 

Even  last  year  the  climatic  change  was 
beginning  to  be  felt  on  Bering  Sea,  for 
the  ice  was  thinner  and  went  out  several 
weeks  earlier  than  usual ;  this  year  navi- 
gation on  Bering  Sea  was  open  fully 
two  months  in  advance  of  the  average 
for  the  last  decade. 

Another  strange  feature  of  Alaskan 
conditions  is  the  fact  that  glaciers  that 
have  been  quiescent  for  long  periods  of 
years — perhaps  half  a  century — are  wak- 
ening into  life,  and  are  moving  at  sur- 
prising speed  into  the  sea.  The  year  of 
1910  was  marked  as  the  beginning  of  this 
era  of  motion,  and  some  most  interest- 
ing observations  were  made  during  that 
season  by  Professor  Lawrence  Martin, 
leader  of  an  expedition  sent  out  by  the 
National  Geographic  Society. 

The  Martin  expedition  found  that 
Barry  Glacier,  in  an  arm  of  Prince  Wil- 


liam Sound,  had  retreated  three  miles 
since  it  had  been  explored  and  mapped 
in  1899  by  the  E.  H.  Harriman  Scientific 
expedition. 

In  1911  another  movement  was  appar- 
ent in  most  of  the  glaciers  of  the  Alaskan 
coast,  and  the  climatic  conditions  of  the 
last  winter  may  determine  the  question 
perplexing  geographers  whether  the  ad- 
vance and  retreat  of  glaciers  is  due  to 
climatic  effects,  or  to  some  other  cause, 
possibly  earthquakes. 

The  theory  of  the  storm  centers  as 
changing  the  climate  of  Alaska  and  the 
North  Pacific  Coast — for  British  Colum- 
bia, Washington,  Oregon  and  California 
have  also  had  an  unusually  pleasant  win- 
ter— does  not  altogether  satisfy  all  the 
navigators  and  local  observers.  Their 
theory  is  that  volcanic  action,  perhaps 
coincident  with  the  earthquake  shocks 
just  mentioned,  disturbed  the  currents  of 
the  sea,  shifting  the  warm  Japan  current 
more  directly  to  the  eastward,  and  inten- 
sifying its  temperate  influence  upon  the 
American  shore.  Shipmasters  in  steam- 
ing from  Seattle  to  the  vicinity  of  Cape 
St.  Elias,  steering  by  dead  reckoning  all 
the  way,  found  themselves  fifty  miles 
ahead  of  their  log,  and  observed  that  the 
water  was  warmer  than  usual. 

But  the  weather  bureau  officials  do  not 
put  much  stock  in  this  supposition,  for, 
they  say,  "the  old  physical  geographies 
were  wrong  in  indicating  the  Japan  cur- 
rent as  sweeping  around  the  northern 
border  of  the  Pacific,  and  warming  all 
the  adjacent  shore;  the  truth  of  the  mat- 
ter is  that  the  Japan  current  does  noth- 
ing of  the  kind.  It  disappears  three  or 
four  hundred  miles  after  it  leaves  the 
coast  of  Japan,  just  as  the  Gulf  Stream 
disappears  a  short  distance  after  it  passes 
beyond  Newfoundland,  though  it  was 
once  supposed  to  cross  the  Atlantic,  and 
warm  the  British  Isles. 

"The  temperate  climate  of  the  upper 
Pacific  Coast  is  due  to  the  winds  which 
blow  in  from  the  Pacific  Ocean,  which  is 
warmer  than  the  land.  The  chill  winter 
climate  of  New  England  is  not  due  to 
the  so-called  Labrador  current,  but  to 
the  prevailing  land  winds.  England's 
mild  climate  is  not  attributable  to  any 
ocean  current,  but  again  to  the  prevail- 
ing southerly  winds  from  the  warmer 
ocean." 
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other  things  operated  the  mixer  which 
dumped  directly  into  a  hoisting  skip 
bucket  that  handled  a  ton  at  a  time. 

This  skip  bucket  dumped  into  a  hopper 
in  the  tower,  which  poured  the  mixture 
into  place  not  only  on  the  Wisconsin  side 
but  from  end  to  end  of  the  dam,  through 
a  long  jointed  line  of  pipes  held  by  steel 
cables.  The  possibility  of  mixing  con- 
crete in  Michigan  and  building  with  it 
in  Wisconsin  is  a  feature  of  interstate 
commerce  not  probably  heretofore  con- 
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perature  of  the  mixing  materials  the 
work  could  have  been  continued  in  even 
colder  weather,"  said  one  of  the  New- 
tons,  "but  it  would  have  been  too  hard 
on  the  tower  men." 

Working  on  an  open  frame  steel  tower 
in  fifteen  below  zero  weather  calls  for  a 
good  constitution  and  plenty  of  warm 
clothing.  The  tower  men,  one  of  whom 
was  stationed  above  the  hopper  near  the 
top  of  the  tower,  cleans  the  hoisting 
bucket  each  time,  and  another,  on  a  plat- 
form a  little  lower  down,  operates  the 
hopper  gate  and  lets  the  concrete  dis- 
charge into  the  pipe  line.  These  work- 
ers were  bundled  in  hooded  sweaters, 
canvas  wool-lined  coats,  heavy  pants,  leg- 
gings, socks  and  shoes.  During  the  cold- 
est weather  a  canvas  screen  was  thrown 
around  the  lower  part  of  the  tower  for 
some  slight  protection  at  least  against 


the  bitter  wind  which  swept  down  the 
icy  river. 

The  bottom  of  the  stream  or  rock  on 
which  the  work  was  built  was  all  the  way 
from  eight  to  twenty  feet  below  the 
water  level  held  back  of  the  cofferdams. 
The  method  of  handling  the  water  was 
as  follows:  as  the  rock  was  excavated 
from  the  canal  it  was  dumped  to  form  a 
stone  embankment  extending  out  over 
half  across  the  river  from  the  Michigan 
shore. 

Such  leakage  as  came  through  this  em- 
bankment or  first  line  of  defense  was 
stopped  and  diverted  by  a  second  line 
formed  of  wood  sheet  piling  driven  to 
bottom  and  made  watertight.  Water  was 
removed  from  the  cofferdams  by  pump- 
ing and  also  by  the  use  of  a  twelve-inch 
siphon,  which,  when  started,  ran  uninter- 
ruptedly with  little  attention. 


EVERY    HOUSEHOLDER    HIS    OWN 

GAS    COMPANY 

By 


ROBERT    FRANKLIN 


FROM  this  time  on,  every  farmer 
who  so  desires  may  have  an 
independent  gas  plant  of  his 
own,  to  illuminate  his  house 
and  furnish  fuel  for  cooking. 
The  convenience,  even  in  remote  rural 
districts,  will  cost  no  more  than  people 
ordinarily  pay  for  gas ;  and  it  goes  with- 
out saying  that  the  same  opportunity  of- 
fers itself  to  the  suburban  dweller,  if  his 
immediate  neighborhood  be  not  already 
piped  by  a  lighting  company. 

There  are,  indeed,  many  instances 
where  residents  of  cities  would  be  glad 
to  gain  freedom  from  the  autocratic  gas 
companies.  And  it  is  wholly  in  their 
power  to  do  this  by  making  use  of  the 
new  "liquid  gas,"  which  is  beginning  to 
come  on  the  market,  being  supplied  in 
steel  bottles — the  latter  refilled  as  often 
as  may  be  requisite.  Such  a  bottle,  fifty- 
two  inches  long  and  eight  and  a  half 


inches  in  diameter,  weighs  only  forty 
pounds,  and  holds  enough  of  the  stuff  to 
last  an  ordinary  household  for  a  month. 

There  is  no  secrecy  about  the  method 
whereby  the  liquid  gas  is  produced,  and 
before  long  it  will  doubtless  be  manu- 
factured in  enormous  quantities  —  the 
source  from  which  it  is  obtained  being  a 
waste  product  of  the  petroleum  wells. 
The  process  involved  was  invented  by 
Walter  O.  Snelling,  a  young  scientist  at- 
tached to  the  Pittsburgh  laboratory  of 
the  government  Bureau  of  Mines.  He 
claims  that  the  gas  is  equal  in  quality  to 
any  illuminating  gas,  while  much  less  ex- 
plosive than  the  kind  derived  from  coal. 
It  gives  five  times  as  much  light  as  the 
latter,  and  has  more  than  four  times  the 
heating  value  per  cubic  foot. 

It  should  be  understood  that  natural 
gas  is  of  two  kinds — (1)  "dry  gas," 
which  is  the  familiar  natural  gas  of  com- 
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suit  case— such  an  arrangei 
shown  by  an  accompanying 
graph,  having  already  been 
devised. 

The  liquid  gas  being 
actually  cheaper  than 
illuminating  gas,  anybody 
ford  to  use  it.  When  it 
be  manufactured  in  irarae 
tities,  as  is  likely  to  be  th 
fore  long,  it  will  dov 
cheaper  yet.  Country  t 
rural  estates  will  probal 
particularly  useful — d( 
bottles  at  regular  intena 
ever  quantities  may  bed 
very  simplicity  of  its 
mends  it.  All  one  has 
turn  the  stop-cock  and  t 

It  is  exceedingly  fo 
a  means  should  have 
ered  whereby  part  of 
natural  gas  in  this  co 
turned  to  useful  accou 
White,  State  Geolog 
Virginia,  recently  saic 

'*At  this  very  mini 
gas.  the  purest  for 
ideal  in  every  respect 
into  the  air  from  i 
gas  wells,  from  oil 
giant  flambeaus,  f 
pipe-lines,  and  mar 
waste  at  not  less  t 
feet  daily  and  prob; 
record  of  waste  oi 
fuel  is  a  national  c 
value  of  a  billion 
gas  is  equivalent 
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bushels  of  coal.  There  can  be  no  doubt 
for  every  barrel  of  oil  taken  from 
earth  there  has  been  wasted  more 
1  ten  times  its  equivalent  in  heating 
er,  or  weight  even,  of  this  best  of  all 
fuels." 

Says  Mr,  Snelling:  "These  gases 
frorn  oil  wells,  which  have  up  to 
now  been  the  most  difficult  to  util- 
ize in  pipe-lines  or  otherwise,  are 
the  very  ones  that  are  best  adapted 
for  the  production  of  liquid  gas. 
The  new  discovery  opens  to  the  use 
of  the  world  the  enormous  volumes 
of  oil-well  gas  now  so  generally 
wasted,  and  derives  from  this  ref- 
use material  a  product  which  gives 
to  the  country  home  all  of  the  con- 
veniences of  gas  for  lighting  and 
cooking,  thus  bestowing  upon  the 
farm  advantages  which  up  lo  now 
have  been  available  only  in  thickly 
populated  districts." 

The    following  table   shows   the 
amount  of  light  produced  by  the 
new  gas  for  ten  cents,  as  com- 
pared with  electricity,  city  gas, 
IN  Lab-      etc. — the     term    "candle    power 
"oniiins     hour"   representing  one  candle- 
mimi't"'       power  for  one  hour: 
us"'  Liquid  gas,  2,200  candle  power 

hours. 
City  gas,  1,600  candle  power  hours. 
Electricity     (Tungsten),    790    candle 
power  hours. 

Acetylene,  640  candle  power  hours. 
Kerosene,  465  candle  power  hours. 
Certainly    liquid    gas    should  be  wel- 
comed by  the  householder. 


Theni'tc 

the  rolls  of  a  rolli 
rail,  as  it  wtre, 
wheels,  and  on  th 
passage  of  the  tug 
boat,  performs  a 
undulating  motio 
its  adhesion  to  l' 
wheels  setting  t 
train  of  barges 
motion,  like  an 
dinary  railway  ^ 
pelled  by  its  d 
ing  wheels.  1 
propulsion  al( 
side  a  substa 
rail — in  lieu  ' 
screw  action  i 
mobile  a  mc 
as  water  —  u' 
three  -  quartei 
the  e  n  e  r  g ; 
pended. 

The    water 
way    thus    is 
on      an    e  n  t 
novel       pr 
namely,    the 
of  a  rail.     1 
many       otV\' 
ncers,   the 
had    at    firs' 
tend    ag^in 
prejudice, 
was   inclin 
Have       thi 
iron    rails 
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oiling  mill.     In  fact,  the  lifted    to    a   height   of    twentj  to  forty 

;,   is   threaded    into   the  inches  by  comparatively  moderate  forces, 

the  and  comprehensive 

ug-  preliminary  tests 

an  were    required    to 

on,  show    the   correct- 

the  ness  of  the  inven- 

the  tor's  views. 

in  The    experimen- 

ar-  tal  tug-boat  is  ar- 

ro-  ranged  for  electric 

iv-  propidsion  and  de- 

!iis  rives   its   motive 

\g-  force   provisionally 

iai  through     a     cable, 

a  from  the'  power- 
so  boat  of  the  canal 
m  equipped  with  a 
es  dynamo,  which 
af  forms  part  of  the 
(-  tugging  train.. 
However,  the  ser- 
I-  vice  may  eventu- 
<I  ally  be  done  by 
y  means  of  a  trolley 
;,  system,  similar  to 
|r  those     of     electric 

0  railways.     In  fact, 
part  of  the  experi- 

r  mental    section    of 
the  canal  was  fitted 

1  with  a  trolley  wire 
f  stretched     out     at 

convenient     height 

A  View  of  the  Suspended  Tug  Boat  Showing  the      above     the     Surface 
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shops  in  connectio 
dockyard  on  the 
thirty  and  forty,  3 
with  the  latest  ar 
machine  shops 
The  others  are 
ers,  pattern  mai 
etc.,  while  in  on 
the  electric,  hy 
ing  plant.  In 
Wrights,  carpe 
commodation ; 
yard. 

There  are  ■ 
feet  long  ant 
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n  with  the  Government 
sland  number  between 
id  all  are  well  equipped 
I  best  machinery.  The 
ccupy  nine  buildings, 
■ed  by  the  boiler  mak- 
s,  moulders,  engineers, 
irge  building  is  erected 
ulic,  and  air-compress- 
other  block  the  ship- 
s,  and  joiners  find  ac- 
d   outside  is  the  ship- 

juildine  slips,  one  550 
second  350  feet.  On 
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be  able  to  build  a  second  class  crui- 
ser outright,  with  the  exception  of  cer- 
tain auxiliary  machinery  which  can  be 
obtained  only  through  the  makers.  And 
the  cost  of  production,  compared  with 
the  imported  article,  will,  the  superin- 
tendent of  the  yard  declares,  be  infinitely 
cheaper. 

Since  as  at  critical  times  there  might 
be  some  difficulty  in  obtaining  supplies 
of  raw  material  from  the  other  lands, 
the  great  importance  of  the  development 
of  Australia's  iron  and  steel  industry  is 
being  recognized.  The  time  when  the 
building  of  a  battleship  may  be  under- 
taken is  already 
anticipated. 

There  has  been  so 
much  delay  in  es- 
tablishing naval 
schools  in  the  Com- 
monwealth, that 
the  Naval  Board 
has  had  to  draw 
upon  Great  Bri- 
tain for  trained  of- 
ficers and  men. 
More  than  a  thou- 
sand men  will  come 
out  to  Australia  for 
from  three  to  five 
years. 
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He  may  add,  for 
tion,   that    many  ol 
minds  in  the  comme 
music  have  been  ti 
solution    of  this  pi 
of  devising"  a  means 
ing  of  music  that 
actual  and  permane 
a  performance, 
instead     of    a 
mere      musical 
score,  and  have 
pronounced    it 
an     impossibil- 
ity. 

There  is  a 
man  in  Chi- 
cago, however, 
Melville  Clark, 
for  whom  the 
word  impossi- 
ble has  never 
held  terrors. 
So  he  quietly 
set  to  work  a 
couple  of  years 
ago,  convinced 
in  his  own 
mind  that  he 
would  succeed 
where  others 
had  failed.  Mr. 
Clark  is  gener- 
ally acknowl- 
edged  to  be 
one  of  the 
greatest  de- 
signers  and 
builders  of 
pianos  and 
piano  players 
in  the  world.  He  v 
build  a  piano  play 
over  the  entire  key 

Consequently  \v 
nounced  a  short  t 
he  had  perfected  a 
would  not  only  m; 
nent  record  of  a  p^ 
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a 

idd,  for  your  edifica-     a  piano,  but  do  it  so  faithfully 

many  of  the    ablest     and  accurately  that  not  a  single 

e  commercial  field  of     eccentricity  of  the  pianist's   in- 

been  turned  to  the     dividuality  would  be  lost,  tlie  re- 

this  problem — that     spectful  attention  of  the  musical 

1  means  for  the  mak-     world    was    immediately    forth- 

ic  that  shall   be  an     coming. 

)ermanenl  record  of         Naturally    there    were    many 

ice,                                                               skeptics  —  men 

a                                                               who  desired  to 

cal                                                               be  shown.   One 

ive                                                               of  these  was  a 

it                                                               pianist  and 

)il-                                                         composer  of 

international 

a                                                               reputation. 

11-                                                                   "Of    course. 

er,                                                               Clark,"  he  said. 

■k,                                                              when    told    of 

he                                                                the  new  inven- 

31-                                                                tion.    "I   know 

er                                                                yon    have    ac- 

•s.                                                                c  6  m  p  1  i  s  h  e  d 

ly                                                                wonders     in        J 
a                                                                your  line.     But 

rs                                                                in     this     case 

xJ                                                                your    claims 

n                                                                 sound,  ah — " 

le                                                                  ■  "Preposter- 

d                                                                ous?"  said  Mr. 

■s                                                                 Clark.     "Sure! 

r.                                                                 I   don't   blame 

you  at  all   for 

1-                                                                  thinking     so. 

e                                                                  But  just  come 

e                                                                  along     to     my 

office    and    see 

1                        MELVILLE  cu«.                     for  yourself." 

f            Hii  invention  eoibJeE  mDiiciani  to  record                Together 

1                       .heii«n.po.uio„..                     they  repaired 

;                                                             to  Mr.  Clark's 

rie  was  the  first  to     private  office,  where  a  piano  was 

player  to  operate     in  readiness.     In  one  corner  of 

keyboard.                  the   room   stood   a   little   closet. 

r 

when     he     an-     The  pianist  also  noticed  that  a 
rt    time  ago  that     wire  ran  from  the  electric  light 

d  a  device  which     fixture  in  the  middle  of  the  room 

1 

'  make  a  perma-     into  the  closet. 

I  performance  on         "Just    a    moment,"    said    Mr. 

J,            ^        r     1 

^H'^  ^          "         *  '"■          - 1  r  p~d 

i 
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test  the  instrument 
limit  of  its  capabil 
improvised  a  sele( 
fiery  and  brillian 
thunderstorm. 

When    he  had 
Mr.    Clark  went 
closet  and  returnee 
roll  of  paper,  simil: 
pearance  to  those 
piano  players.    Pla 
roll  in  another  pi« 
a  reproducing  att 
he   set   the  repro< 
motion  with  his  fe 

The  effect  was 
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ord — even  to  the  c 
introduced  "accid" 
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on  the  keys,  and 
suous  element— th 
sion — ^were  repro 
such  an  accurate 
the  mechanism  se 
dowed  with  a  hui 

The  operation 
device — which  he 
er — may  best  be  e 
simple  statement 
sure  of  a  button, 
electric  current,  < 
playing  part  of  tl 
pedals,  and  all — 
touch  of  the  peri 
cures  in  perfect 
playing  movemeni 

While  the  imp 
achievement  in  t 
mechanical  playe 
ily  appreciated,  iti 
the  development 
tory  represents  : 
It  is  from  this  st 
appeals  most  to  it 
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Reproducing  a  Record  o 


frankly  states  that  he  does  not 
think  it  has  commercial  value. 
To  be  able  to  sit  down  at  the 
piano,  imprint  one's  individual- 
ity in  all  its  phases  upon  the  i 
terpretationof  any  given  musical 
composition,  have  the  music  so 
produced  cut,  and  then  to  use  it 
on  a  piano  player  and  hear  one- 
self play,  certainly  seems  the  ful- 
filment of  the  composer's  wildest 
dream. 

But  that  is  not  all.  The  re- 
corder relieves  the  composer  of 
in  the  field  of  the  the  manual  drudgery  of  putting 
'ayer  can  be  read-  his  thoughts  down  on  paper  with 
pen  or  pencil.  Also,  it  enable; 
him  to  preserve  the  continuity  of 
his  thoughts,  which  is  difficult 
when  he  is  forced  to  slop  to  jot 
down  his  composition. 


I,  its  influence  upon 
?nt  of  musical  his- 
ts  its  chief  value. 
!  standpoint  that  it 
o  its  inventor.    He 
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An  Up-lo-Ditt  I 

"We  have  called  the  Rev. 
church  next  year." 

"You  don't  mean  it!  Im 
What  church  has  he  ever  m 
preacher  ?" 

"Famous  preacher !  Sno 
He  has  been  indicted  by  a 
and  was  three  limfs  siispera 
istry  in  four  years.  I  ejp 
to  build  an  addition  to  o 
months." — Puck. 


Fligs  Dl9|di 

Mr.  Mokiamtv,  who  kepi 

Driscoll,  who  was  a  railws 

Says  Mr.   Moriarily:    "\ 

when  you  have  a  green  fla 

end  of  your  train.  Mr.  Dri 
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The  next  day  Mr.  Mor 
ing  a  baby  perambulaloi 
1  green  flag  flying  bchin 


To  Be 

CiBTOMEB— "'Waiter,  t 
should  be." 


Looke 

"Then  the  wedding 
success?" 

"No:  the  groom's  m 
the  bride's  mother.  ] 
bad  fonn." — Louisville 


Whit  W^ere 

"Prisoner  at  the  bi 
sentenced  to  prison  ti 
you  to  say  why  I  sh 
again?" 

I  urge,  your  nono 
feeling    against      a 
Apieruan. 


BLOWING  OFF  STEAM 


An  Up-to-DtU  Parson 

"We  have  called  the  Rev.  Dr.  Blank  to  our 
church  next  year." 

"You  don't  mean  it !  I  never  heard  of  him. 
What  church  has  he  ever  had?    Is  he  a  famous 

"Famous  preacher  I  Should  say  he  was. 
He  has  been  indicted  by  a  grand  jury  twice, 
and  was  three  limes  suspended  from  the  min- 
istry in  four  years.  [  expect  we  shall  have 
to  huild  an  addition  to  our  church  in  six 
nionlhs." — Puck. 


% 


Flatfs  Displiyed 

Mr.  Momaritv,  who  kept  a  saloon,  met  Mr. 
Oriscoll,  who  was  a  railway  conductor. 

Says  Mr.  Moriarity;  "What  does  it  mean 
when  you  have  a  green  tiag  flying  al  the  tail 
end  of  your  train,  Mr.  Dri.scoll?" 


"It  means  that  another  one  is  coming,"  was 
the  answer. 

The  next  day  Mr.  Moriarity  was  seen  push- 
ing a  baby  perambulator  up  the  street,  with 
a  green  flag  flying  behind. — The  Philistine. 


Knew  His  PItce 

A  REVIVAL  meeting  was  in  progreaa  and 
Sister  Jones  was  called  upon  for  testimony. 
Being  meek  and  humble,  she  said :  "I  do  not 
feel  as  though  I  should  stand  here  and  give 
testimony.  I  have  been  a  transgressor  for  a 
good  many  years  and  have  only  recently  seen 
Uie  light.  I  believe  that  my  place  is  in  a  dark 
corner  behind  the  door." 

Brother  Smith  was  next  called  upon  for  his 
testimony  and,  following  the  example  set  by 
Sister  Jones,  said:  "I,  too,  have  been  a  sinner 
for  more  than  forty  years,  and  I  do  not  think 
it  would  be  fitting  for  me  to  stand  before  this 
assembly  as  a  model.  I  think  my  place  is  be- 
hind the  door,  in  a  dark  corner  with  Sister 
Jones." — Cleveland  Leader, 


A  Changed  Girl 

you    loved    a    liRht-haired   girl 


To  Be  Sure 

CuRTOMKR — "Waiter,  this  egg  is 
should  be." 

Waiter  ( absent-mindedly)  ^"N 
full  of  temptations,  sir." — Satire. 


Looked  Bad 

'Then  the  wedding  was  not  allogethcr  a 

"No;  the  groom's  mother  cried  louder  than 
the  bride's  mother.  It  was  considered  very 
bad  form." — Louisville  Courier-Journal. 


What  Were  His  PoUtics? 

"Prisoner  at  the  bar,  I  find  you  have  been 
sentenced  to  prison  twice  before.  What  have 
you  to  say  why  I  should  not  send  you  there 

"I  urge,  your  honor,  the  generally  accepted 
feeling    against    a    third    ttrm."— Baltimore 


The  Real  and  the  Ideal 

The  man  not  long  married  was  looking  quite 
dejected, 

"What's  the  matter  with  you?"  inquired  one 
long  married. 

"Well,  my  wife  doesn't  resemble  my  ideal 
at  all." 

"Um — er,"  hesitated  the  old  one.  rubbing 
his  chin  thoughtfully — "does  your  ideal  live 
anywhere    in    your    neighborhood  ?" — Liffin- 


:t 


A  G 

Is 


I«B  Bask 

its  being- 
to  the  trc 
with  six  I 
one  and  a 
a  stout  bet 
posed  of  t 
of  these  st. 
and  the  o 
smaller  ma 
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itiA  stfMKTth  nf  if«  nmnnrl'im 


kel.e:ss  station  near  svdney.  austraua. 


WONDERFUL  W 
GRO 
"THE  Orizaba  ^rou 
*■  thirty  different  h 
the  edge  of  a  tropical  i 


A    PORTION  OF  THE  ORIZABA  BIRD  GROUP. 


XICAN  BIRD       Mexico,  is  on  exhibition  at  the  Museum 
rp  of  Natural  History,  New  York.     From 

the  real  foreground  made  of  actual  acces- 
1,  depicting  some  series  brought  back  from  the  forest  sur- 
'ds  assembled  on  roundings,  stretch  miles  of  similar  forest 
■rest  and  ravine  in     far  below  the  observer    and    beyond  to 


THE 

WHEN 
Mexi. 
short  work 
cases  and  e 
as  obstacles 
the  larger  ; 
worth  takinj 
upon  huntfrf 
potteries,  ivc 
naments. 

At  interval 
discovered  rt 
drawn  work  ; 


OF  LOOTERS 

nsurrectos  at  Juarez, 
the  town"  they  made 
ndows,  doors,  show 
g  else  that  appeared 
r  success.  From  all 
liey  took  everything 
broke  up  hundreds 
[ollars  worth  of  fine 
'enirs    and  onyx  or- 

le  side  streets,  were 
I  of  exquisite  laces, 
cen  hosiery.       Bolts 


>Toit  Tractor. 


B  Looters  Had  Satist 


D  Their  Wants. 


FAMOUS 

MONDS   O 

WORI 

AVERY  i 
^^  compariso 
sizes  of  famous 
of  the  *vorld  is 
tile  accompanyii 
tog  rap  h  belo\ 
gives  an  unusu. 
tunity  to  com 
various  w  e  1 1  - 
stones,  some  c 
names  are  knov 
ever  language  i 
and  newTS  and 
read.  By  num 
stones  are  as  foil 
Kohinoor,  after 
cutting^;  2,  Loter 
gleterre :  3,  Grea 
of  Russia;  '  4, 
1*)4J4  carats,  cut 
form ;  5.  Kohino< 
first  cutting;  6,  R 
rican  mines,  bougl 
valued  at  $2.500.0( 
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L- 

8,  Etoile  de  Sud,  found  by 

HE 

a  negress  in  the  river 
Bogageux,  sold  for  $450,- 
000;    9,    Etoile    Polaire, 

;sting 

forty  carats;  10,  Tiffany 

t  the 

yellow, diamond;  11,  Blue 

lotids 

Diamond       d' Angleterre ; 

vn  in 

12.  Sancy,  for  which  $70,- 

.ho- 

000   was   paid;    13,    Em- 

Thil 

peratrice     Eugenie ;     14, 

ppor- 

Scheik     of     Russia;     15. 

the 

Massuk:    16,    Pacha 

own 

d'Egypt;    17,   The   Great 

rhose 

Premier  Diamond ;  18.  Tif- 

vher- 

fany  diamond.   The  styles 

loken 

of  cutting  are  worthy  of 

story 

study.    Greatest  care  was 

the 

:    1. 

taken  by  the  experts,  of 
course,  when  these  stones 

«ontl 

were  found,  to  get  from 

I'An- 

A  Puzzling  Ref[£CTi( 

)N, 

each  its  finest  shape  and 

logul     "li 

VStSTuS 

""'"»""° ' 

Delhi's 

brilliancy.       Hence      the 

rlow,         « 

iiclure.    The  refleclcd  pfc( 

urt^of 

choice    of    the    differing 

rose 

"'if^i'^^ 

EJnaJ  obj«l. 

ncl 

forms    and    methods    of 

after 

cutting.     The  two  uncut 

nt,  from  South  Af- 

Stones 

in  the 

photograph  will  give  one  a 

ar  $20,000  and  now 

good  idea  of  the  problem  that  confronts 

7,  DucdeTuscane; 

the  cutter  of 

precious  gems. 

s  DIAMGNDS-ANY  ONE  WORTH  A  KING'S  RANSOH. 


HUMANE  MET 
SLAUGHTERINC 

■yHE  Behr  pistol,  whw 
*  is  now  being;  lar^l) 
as  a  means  of  slaught 
an  up-to-date  and  huma 
instrument  is  a  simple  o 
tern  is  used  for  dogs,  c 
pigs,  and  a  heavier  pa 
cattle.  The  pistol  is  it. 
pole  axe  worked  by  arti 
of  its  good  features  is 
lutely  safe  to  use.  Ar 
bullet  enters  the  anim: 


important  thing  of  all. 
point  of  view,  is  that  th 
pain  at  all,  death  being 
taneous.  A  cartridge 
which  returns  to  the  ba 
of  the  action  of  compre; 
works  with  lightning-l 
death  takes  place  on  th 


NEW  PERPETUA 
CLOC] 

THE  dream  of  ages  i 
*  pctual  motion  has  I 
there  is  no  secret  abou 
natural  law^s  have  to  be 
and  convincing,  as  mo^ 
ies,  it  lies  before  our  ey 
a  reality.  The  discover 
chanician,    Mr.  F.   B^ 
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ETTHODS  OF 
NG  ANIMALS 

/hich  is  shown  here, 
eiy  used  in  England 
fhtering  animals  in 
mane  manner.  The 
:  one.  A  small  pat- 
;,  calves,  sheep  and 
pattern  is  used  for 

in  the  nature  of  a 
rtificial  means.  One 

is,  that  it  is  ahso- 
Another  is  that  no 
ma  I,  and  the  most 


from  the  humane 
le  animal  feels  no 
absolutely  instan- 
forces  the  bolt, 
irrel  as  the  result 
ssed  air.  The  bolt 
ike  rapidity,  and 
e  instant. 


L  MOTION 
C 

i  realized!  Per- 
een  found.  And 
it — none  of  our 
revised !  Simple 
great  discover- 
s  ;  it  has  become 
r  is  a  Swiss  me- 
igerter,     and    it 


seems  to  be  natural  that  the  first  appli- 
cation of  the  invention  is  made  to  a  clock. 
This  clock  will  run  without  stopping, 
without  rewinding,  as  long  as  its  mechan- 
ism lasts.  The  inventor  states  clearly 
the  principles  of  his  mechanism  so  that 
we  are  able  to  pass  our  opinion  on  it. 

It  is  a  well-known  physical  law  that  all 
bodies  contract  or  expand  with  changes 
of  temperature,  some  more,  some  less. 
The  force  which  is  set  free  by  this  change 
of  the  bodies  is  a  tremendous  one  and 
our  engineers  have  to  take  it  into  con- 
sideration   in    all     their    constructional 
work.    So  far  it  has  been  considered  as  a 
very  undesirable  property  of  bodies  and 
very  ingenious  means  are  employed  to 
guard    against    this 
force.     Everybod 
knows  how  changes  i 
temperature     affect 
watch,  that  it  will 
not    keep     correct 
time  if  certain  com- 
pensators   are    not 
provided.     Never 
before,      however, 
has  this  force  been 
utilized  in  such  an 
ingenious     manner 
as     in     connection 
with  the  Perpetual 
Motion  Clock. 

Long  strips  of 
zinc  coils  are  ar- 
ranged in  such  a 
way  that  the  force 
of  contraction  is 
transmitted  by 
means  of  levers  to 
a  winding  device, 
storing  up  the  en- 
ergy    wanted     for 

keeping    the   clock  i 

running.  One  thou- 
sand feet  of  coil 
will  expand  one 
inch  at  a  tempera- 
ture  change  of  Svc       » p.«™«l>'"»" 


AN  AUTO  JACK  T 

AUTO  JAC 
OFF  th: 

THIS  auto  jack, 
*■  by  one  man,  h 
the  ground  in  a  k 
consists  of  two 
frames,  one  for  ea 
side  having  an  adji 
of  which  elevation  i 
operation  of  the  j; 
axle  support  towar 
and  as  it  is  at  first 
65  degrees  to  the  f 
of  the  thrust  bar  ha 
the  axle  from  the 
frame  is  held  to  1. 
chain  and  as  the  cai 
is  obvious  that  the 
taneously  elevated, 


COLD  BE 

)0D  rnanj  | 
is.  those  who  h 
— have  learned  laid 
ure  of  success  may 
ting  the  little  fellov 
These  brooders  are 
it  is  not  necessary  i 
thermostats,  lamps ; 
pendence  being  place 
generated  from  the  [ 
A  simple  form  cl( 


il  WILL  LIFT  A  CAR  CLEAR  OF  THE  GROUND  IN   A  FEW  SECONDS. 


LIFTS  CAR 
GROUND 

liich  can  be  operated 
I  lift  a  car  right  off 

seconds.  The  jack 
ectangular     tubular 

axle,  each  vertical 
able  pillar  by  means 
lartly  secured.  The 
;  screw  pushes  the 

the  rear  of  the  car 
iced  at  an  angle  of 
'und  the  elongation 
he  effect  of  raising 

round.      The   rear 

front  frame  by  a 
lov^s  backwards  it 
ear  axle  is  simul- 


ODERS 

jltry  raisers — that 
e  incubator  chicks 
that    some  meas- 

attained  by  put- 
in   cold  brooders. 

constructed  that 
give  attention  to 
I  regulators,  de- 
ilone  on  the  heat 
ies  of  the  chicks. 
I  brooder  may  be 


made  by  any  boy  with  a  hammer,  a 
sharp  knife  and  some  tacks,  by  utilizing 
an  ordinary  cheese  box.  Of  course,  first 
get  your  cheese  box,  and  once  you  have 
it,  knock  it  apart— that  is,  knock  the  bot- 
tom out  and  take  the  lid  to  pieces,  but 
don't  break  the  rim.  Take  the  rim  off 
the  lid  and  put  it  together  again,  but 
make  it  a  little  smaller  so  that  it  will  fit 
inside  of  the  wide  rim  of  the  box  instead 
of  outside  as  heretofore.  With  a  knife 
or  saw  make  a  semi-circular  hole  in  the 
rim  of  the  box  so  as  to  permit  the  en- 
trance of  the  chicks :  then  the  brooder 
itself  is  complete.  To  the  hoop  that  has 
been  made  from  the  top  of  the  box  tack 
loosely  a  piece  of  canton  flannel  or  other 
similar  material.  Now  put  the  covered 
hoop  into  the  top  of  the  box  or  rather  in 
the  rim  and  the  job  is  finished.  When 
the  chicks  are  first  placed  in  the  brooder 


OUTDO 
I 

"THE  infants* . 

*  the  co-open 
ties,  in  [be  opei 
joining;  Faimiou; 
adelpltia,  one  o 
parks  in  any  city 
has  a  lar^e  expa 
around  tt  and  as  . 
ground,  the  air  j 
on  the  holiest  da 
generally  a  breeze 
On  fine  days  the 
kept  on  the  lawns . 
hospital  building, 
placed  in  swinging 
shown  in  the  photc^ 
with  an  allcmiant  to 
or  six  cols  they  get : 
chance  for  life  thai  i 
ly  better  than  that  tfi. 
have  in  the  built-up  c 
from  which  they  were 

The  cols  are  liglB 
affairs  and  the  air  gsi 


WITH  NATURE-ENJOYING  HER  AIR  AND  SUNLIGHT, 

ARD  FOR  ailing  infant  from  above  and  all  around. 

TS  As  the  little  bunks  are  suspended  so  that 

,  established,  with  they  swing  with  the  breeze  the  baby  is 

the  city  authori-  rocked  automatically.     When  not  in  use 
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:,  Phil- 
largest 
world, 
lawn 
1  high 
s  and 
;re   is 

■s  are 
d  the 
''  are 
i,  as 
.  and 
five 
iting 
riite- 

Duld 

ome 

irht. 

ous 
the 


the  little  bunks  can  be  folded 
up  and  carried  on  the  arm.  It 
takes  only  a  few  seconds  to 
arrange  one  of  these  cots,  and 
so  they  can  be  carried  from 
place  to  place  as  the  sun  gets 
round  and  the  babies  are 
therefore  always  in  a  shady 
spot. 

In  the  crowded  quarters  of 
the  poorer  city  residents  the 
babies  get  little  chance  to  in- 
hale pure  air,  and  they  die  in 
great  numbers  for  want  of 
this  simple  remedy. 

When  the  superintendent  of 
this  hospital  is  notified  that  a 
case  needs  prompt  attention 
the  ambulance  is  sent  for  the 
child  and  it  is  added  to  the 
three  score  or  more  of  infants 
always  to  be  found  there. 


TO  BAFFLE  A 
/^NE  of  the  engineer! 
^^  be  overcome  in  the 
irrigation  canals  is  the 
ditches  where  the  grad 
ditch  is  so  great  as  to 
to  flow  swiftly.  The  pi 
sion  is  accomplished  i 
such  as  constructing  a 
waterfalls  or  terraces,  e 
apparently  effective  pla 
adopted  by  one  of  the 
Federal  Reclamation  Sei 
projects  where  it  was  d 
of  the  big  canals  and  c; 
a  lower  level,  by  embed 
solid  concrete.  The  di 
concrete  and  in  a  distai 
over  a  hundred  yards  m 


Thk  Eu-CTRic  Win 


First  Motok  Ocxan  Liner. 


FLE  A  FLOOD 

ngineering  difficulties  to 
i  in  the  construction  of 
.  is  the  erosion  of  the 
le  grade  or  fall  of  the 
t  as  to  cause  the  water 

The  prevention  of  ero- 
lished  in  various  ways 
cting  a  series  of  small 
races,  etc.  A  novel  and 
:ive  plan  was  tried  and 
of  the  engineers  of  the 
tion  Service  in  one  of  its 
t  was  desired  to  tap  one 
i  and  carry  the  water  to 
'  embedding  boulders  in 

The  ditch  was  built  of 
a  distance  of  something 
yards  where  it  was  seen 


Gasounb  Tractor. 


that  the  flow  of  the  water  would  be  very 
swift,  large  rocks,  as  big  as  a  man's 
body — several   hundred    of  them — were 


TESTER  FOR  AEROPL 
WIRES 
THE  wires  which  hold  log 
*  parts  and  ad  as  braces 
planes  are  necessarily  under  sti 
In  order  to  endure  the  strains 
them,  they  must  be  of  steel. 
exists  that  a  number  ofaeropla 
lost  their  lives  through  the  bi 
one  or  more  wires  upon  their ; 
the  fact  is  due  largely  to  the 
tension  to  which  the  steel  sti 
been  stretched.  There  has  bee 
rate  method  of  testing  the  ten 
the  present  time,  but  now  a 
has  devised  an  ingenious  and 
vention  which  gives  the  desii 
with  precision  and  which  is  S' 
self  in  use.  He  has  const™ 
paratus  based  on  the  v>'e\\- 
governing  the  transverse  vib 
stretched  string.  It  consists  i 
enclosing  a  resonance  box.  0 
are  attached  two  bridges,  one 
fixed  while  the  other  is  mc 
the  bar,  thus  making  the  i 
tween  the  bridges  adjustable 
to  be  examined  is  stror 
against  the  two  bridges  b) 
springs.  The  section  of  v 
the  bridges  is  then  struck  li 
pencil  and  the  movable  brid 
is  adjusted  until  the  sou' 
agrees  with  a  standard  ton* 
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iR  AEROPLANE 

iTIRES 

ich  hold  together  the 
t  as  braces  for  aero- 
irily  under  stiff  tension, 
re  the  strains  put  upon 
be  of  steel.  No  doubt 
)er  of  aeroplanists  have 
irough  the  breaking  of 
s  upon  their  planes  and 
irgely  to  the  degree  of 

the  steel  strands  have 
There  has  been  no  accu- 
sting  the  tension,  up  to 

but  now  a  Frenchman 
igenious  and  useful  in- 
fes  the  desired  records 
i  which  is  simplicity  it- 
has  constructed  an  ap- 
1  the  well-known  law 
insverse  vibration  of  a 

It  consists  of  two  bars, 
mce  box.  On  these  bars 
bridges,  one  of  which  is 
rther  is  movable  along 
iking  the  distance  be- 
;  adjustable.  The  wire 
is  strongly  pressed 
bridges  by  two  spiral 
ction  of  wire  between 
n  struck  lightly  with  a 
vable  bridge  beneath  it 
the  sound  produced 
idard  tone  upon  a  tun- 


ing-fork. The  application  of  the  form- 
ula which  gives  the  tension  of  the  wire  in 
terms  of  its  vibration  is  simplified  by  let- 


ting the  bridge  move  over  a  graduated 
scale,  from  which  the  record  is  read  off 
ently. 


PHONE  CARRIED  IN  THE 
POCRETT 

T^HE  Berlin  police  have  a  new  device 
*  that  promises  a  revolution  in  tele- 
phone arrangements,  when  it  shall  come 
into  general  use.  The  pocket-phone  as 
now  used  enables  members  of  the  force 
to  communicate  with  headquarters  at  any 
time  and  from  almost  any  point  in  the 
streets  of  the  city,  with  a  readiness  im- 
possible to  the  older  forms  of  police  tele- 
phones. Each  officer  —  including  the 
woman  detectives,  one  of  whom  is  shown 
in  the  photograph — carries  a  tiny  instru- 
ment, practically  a  microphone,  which  he 
can  take  from  his  pocket  and  hang  upon 
any  one  of  the  many  weather-tight  and 
fool-proof  terminals,  which  are  placed  in 
convenient  localities,  and  communicate 
readily  with  headquarters.  The  instru- 
ment is  practical  and  works  efficiently, 
and  there  is  no  reason  why  it  should  not 
be  adapted  to  many  uses.  Its  exceeding 
simplicity  commends  it,  certainly,  for  it  is 
vastly  different  from  the  huge,  unsightly 


DOS'T  -Hw 

Enraotftejijid 
PkccoI  meat  left  in 
■aabDiatboctljiiiE 
a  few  hopri  .host 
t^Dboid  breeden 


ATER  ENEMY  THAN  THIS.  THE  COMMON  FLV-'SWAT  HIM." 


BATH 

DAXH    tub 
'-'  cold     wai 

cleaners  have 
of  the  mules 
coal  and  iror 
of  concrete  a 
yard  where  t 
driven  into  tl 
deep,  six  feet 
long",  with  ir 
with  cleats,  at 
to  enter    and 


the  center  of  the  li 
railings  are  two  ar 
port  for  a  detachab 
feet  long  and  a  fi 
This  is  made  of 
gives  a  thorough 
standing  in  the  tub, 
water  in  the  basin  ii 
a  steam  jet.    The  n 
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FOR  MULES 

)lied  with  warm  and 
howers  and  vacuum 
nstalled  (or  the  benefit 
;  of  the  colleries  of  a 
pany.  The  tubs  are 
e  built  in  the  stable 
limals  can  be   easily 

They  are  four  feet 
and  thirty-seven  feet 
d  planes,  furnished 
;r  end  for  the  mules 

out.    Directly  over 


so  much  that  it  is  necessary  to  keep  the 
entrance  chained  so  as  to  keep  them  out 
when  not  wanted. 

Another  cleansing  device  is  the 
vacuum  massage  which  operates  by  elec- 
tric power.  The  suction  curry  comb, 
as  it  might  be  termed,  is  passed  lightly 
over  the  animal's  coat,  removing  dust 
and  loose  hair  much  more  thoroughly 
than  a  hostler  would  do  it  by  hand  in  the 
same  time. 


and  fastened  to  the 
which  act  as  a  sup- 
shower  which  is  six 
t  and  a  half  wide, 
erforated  pipe  and 
iih  to  the  animals 
In  cold  weather  the 
heated  by  means  of 
lies  enjoy  this  bath 


AN  AUTO  FOR  FROZEN 

ALASKA 
DROBABLY   the   first   automobile   to 
'     make  its  appearance    in    Alaska  is 
shown  in  the  illustration.     It  was  built 
by  a  Seattle  firm  for  Mr.  Charles  Dank- 
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THIS  MAI 

MENACE  ' 

TEN  acres  < 

a   county 

quitoes,  malai 

affect  the  hea! 

greatly  lessen 

the  communit 

In  the  Uni 

marshy   lands 

almost  as  lar| 

Scotland  and 

are  more  thai 

imately  118,(X 

of  Great  Brits 

including-  the 

nel  Islands. 

The  swamp 
is  almost  as  la 
Indiana  and  O 
as  New  York, 
New  Jersey. 

The  crops  oj 
snakes,  frogs, 
alligators.  Or 
are  of  any  vali 


i  AREA  OP  SWAMP  AND  OVERFLOW  LANDS  OF  KACH  STATK 


Lie   HEALTH 


iT  marshy  land  in 
id  enough  mos- 
>hoid  to  seriously 
entire  county  and 
itrial  efficiency  of 

i  are  swamp  and 
gregate  an  area 
England,  Ireland, 
ombined.  There 
00  acres,  approx- 
tniles.  The  area 
,390  square  miles, 
an  and  the  Chan- 

the  United  States 
;  states  of  Illinois, 
ined.  It  is  as  large 
^fassachusetts  and 

1,000,000  acres  are 
toes,  fevers,  and 
ogs  and  alligators 
f  kind.   The  mos- 


THE  DAV 

Thr  upper  ph 
wfaich  ihr  eipJo 
attack.  The  to 
ue  wtui  remui 

WORLD"; 

IT  is  just  : 
*  time  by  i 
the  Occi< 
count  it  b\ 
ries.  Wi 
oldest  ne 
in  the  wo 
"Tching-Pj 
c^cial  ga: 
Peking, 
celebrated  i 
sandth  ann 
it  was  felt  t 
emers  who 
paper  that  ■ 
ever-enduri 
apparently, 
of  parliame 
olutions  ani 
lies,  never 
ing. 

The  "T( 
Pao"  is  sai 
the  oldest  i 
China,  a 
onirse  in  thi 
Every  cop- 
the  first  J 
said  to  t 
served  in  th 


TH  WHICH  THE  NAVAL  AUTHORITIES  HAVE  RECENTLV  BEEN 
MAKING  NEW   TESTS, 


!^EWSPAPER  palace  at  Peking.-  It  has  been  a  danger- 
ous business  editing  this  sheet.  Western 
China  to  count     editors  at  the  worst  may  expect  only  a 

years  as  it  is  in  beating,  or  possibly  an  assault  with  a 
more  deadly  weap- 
on, but  they  always 
have  the  protec- 
tion of  the  law. 
The  "Tching-Pao" 
editors,  however, 
on  divers  occasions 
in  the  past  ten 
centuries,  incurred 
the  wrath  of  the 
ruler,  and  paid 
with  their  lives  for 
it.  This  specimen 
herewith  shown  is 
the  latest  form  of 
the  paper,  which, 
in  its  Methuselah- 
like career  has  un- 
dergone  many 
transformations.  It 
is  numbered  the 
1008th  year,  fif- 
teenth day,  seventh 
moon  of  the  reign 
of  an  emperor  of 
many  generations 
ago,  he  theoretical- 
ly being  still  alive. 
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A  STREAi: 
*^   motorist: 
effective  idea 
lands.  Call  for 
of  paint  runs 
streets    in    tha 
very  dang-eroi 
compound       ci 
impulse    of    a 
shorten  his  cav 
shoot."     This  i 
the  'wrong' -^side 
collisions  have 
tice,    so   Mr:    H 
plan  of  running 
drivers  to  keep 
thoroughfare. 
that  could  be  de\ 
serve  as  a  silent 
and    accidents   or 
creased  in  conseqi 


MOTOR  I 
CLE 

M  EW  YORK  C 
^"^  out  two  strec 
employing  the  ordi 
principle  with  the 
ing  belt  upon  whic 
thrown  and  carried 
machine. 

The  cleaner  shov 
is  the  larger  of  the  i 
tons,  when  empty. 
truck  chassis  with  a 
also  carries  a  water 
ity  for  flushing  the  s 

Two  men  are  req 
the  sweeper,  one  in 
drive  and  steer,  the  <: 
rear  operating  the  n 
volving  broom,  whici 
may  be  raised  or  low 
ered  to  contact  witi; 
the    pavement   at 
the  will  of  the  op- 
erator. 

A  n  advantage 
claimed  by  the 
manufacturers  is 
that  the  machine 
will  dean  one  thou- 
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a  life  saver  for 
ivel  but  highly 
ngineer  of  Red- 
oad  white  band 
ddle  of  crooked 
2  of  which  are 
nt  of  following 
I  the  natural 
a  hurry  is  to 
<ing  a  "straight 
ing  vehicles  on 
reet,  and  many 
from  this  prac- 
ought  out  this 
fies-which  warn 
Dwn  side  of  the 
It  has  been  all 
the  guide  lines 
iistent  reminder 
atdre   have   de- 


5TREET 
(G 

is  recently  tried 

ming  machines, 
■evolving  broom 
M  of  a  convey- 
s weepings  are 
e  interior  of  the 

the  illustration 
nd  weighs  eight 
built  on  a  motor 
nping  body  and 

of  large  capac- 
ts. 
■d  to  operate 
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sand  square  yards ,  of  pavement  with 
forty  gallons  of  water  as  against  four 
hundred  to  six  hundred  gallons  used  in 
other  machines. 

The  fact  that  the  wet  sweepings  are 
carried  into  the  machine  instead  of  being 
washed  into  the  sewers  is  another  advan- 
tage readily  appreciated  by  the  officials 
of  city  street  cleaning  departments. 

The  builders  do  not  intend  to  sell  the 
machines,  but  take  contracts  to  clean  city 
streets  at  so  much  per  thousand  square 
yards. 

The  latest  appliances  for  securing 
re  bound — more  of- 
lis  wide-awake  i^e, 
lan  later — to  be  ap- 
all  the  various  busi- 
artments,  municipal 
s  private.  In  adopt- 
new  motor  street 
ileaner,  New  York  is 
nerely  living  up  to 
its   street  -  cleaning 


The  Motor  Stbbkt  C 


standards,  which 
are  among  the 
highest  to  be  found 
in  this  country. 


LO"W1BI 
I 

I  AUNCH 
*^  Oregon, 
into  a  g-igrari 
unlike  any  ■\ 
the  world, 
fills,  the  de 
cano.  The 
cipitous  and 
lake.  At  ni 
of  shore  line 
fifteen  hundi 
caldron  dowi 
and  at  most 
sand  to  twen 
down.  Only 
be  reached, 
tortuous  trai 
cline.  In  ma 
the  form  of  r 
six  thousand 
sea  level,  am 
southern  Or^ 
backbone  of  > 
uated. 


^ 


POPULAR  SCIENCE 


627 


J^'P  INTO  Thus  the  problem  and  difficulty  of  get- 
f^l^-pi  ting  a  boat  down  upon  the  waters  of 
Crater  Lake  can  easily  be  imagined.  The 
on  Crater  Lake,  feat  has  been  accompHsbed  only  a  very 
I  like  lowering  it  few  times,  first  by  private  parties  who 
r  Crater  Lake  is  wanted  to  enjoy  the  unique  experience 
f  fresh  water  in  of  rowing  the  first  boat  on  the  lake ;  and 
.,  or  about  half  later  by  Government  employes,  the  lake 
an  ancient  vol-  and  its  surrounding  wonderland,  two 
old  crater,  pre-  hundred  and  fifty  square  miles  in  area, 
the  banks  of  t([e  having  been  set  aside  as  a  national  park, 
the  twenty  miles  The  first  boat  was  lowered  into  Crater 
ake  is  it  less  than  Lake  eight  years  ago.  It  was  lost  during 
m  the  rim  of  the  the  storms  of  the  following  winter,  and 
face  of  the  water ;  another  was  lowered  the  next  summer. 
i  from  two  thou-  This  one  remained  only  a  few  months, 
dred  feet  straight  and  when  it  sank,  the  lake  was  without  a 
int  can  the  water  craft  of  any -kind  til!  the  Government 
s  by  a  steep  and  placed  light  skiffs  for  the  accommodation 
le  precipitous  in-  of  tourists.  The  lowering  of  all  these 
the  shores  rise  in  presented  the  same  trying  difficulties. 
Deaks  which  tower  In  the  first  place,  the  boat  must  be 
lousand  feet  above  carried  by  wagon  a  distance  of  eighty- 
are  a  part  of  the  five  miles.  The  road  leads  from  Mefl- 
ade  Range,  on  the  ford,  in  the  southern  end  of  Oregon,  up 
mystic  lake  is  sit-  the  Rc^ue  River,  which  river  has  its 
source  at  Crater  Lake.    It  might  be  stat- 


LOOKINC  DOWN  UPON  BEAUTIFUL  CRATER  LAKE. 


QNE  of 

^^  miner 
installed 
country,  i 
productioi 
wonderful 
discovered 
ground 
found  in 
per  Queei 
Bisbee, 
The  prin< 
ture  of  tl 
duction  ^ 
real  pillar 
ish  -  whiK 
mite  v/h 
broughtd 
the  cave 
pristine  ] 
and  beaul 
Dr.Edi 
,  lipvey.  » 
'  pervisingf 
hibit  in  i 
City,  gii 
interesttii] 
tnation  t 
recent  vii 
famous  a 
was  disco' 
a  few  n> 


MUSEUM  ***''^-    After  descending  the  shaft  several 

■iTi  hundred  feet  and  journeying  through  a 

-  network  of  tunnels,  Dr.  Hovey  finally 
le  and  marvelous  emerged  into  a  clear  chamber  fully  thirty 
^bably  ever  to  be     ieet  high  and  forty  feet  across. 

The  chief  feature 
of  the  chamber  was 
the  great  greenish- 
white  stalagmite 
rising  at  its  upper 
end  and  reaching 
almost  to  the  ceil- 
ing. So  impressive 
.  in  size  and  setting, 
so  beautiful  in  out- 
line, ornamentation 
and  surroundings 
was  this  wonder- 
ful object  that  it 
seemed  very  little 
short  of  vandalism 
to  destroy  or  mar 
it,  or  any  part  of 
the  cave  which  it 
adorned,  although 
in  the  interests  of 
science  or  the  ne- 
cessities of  mine 
operation.  This 
stalagmite  is  about 
fourteen  feet  high 
^^  ^„„„,  ,„„,.„, ,  above  the  shelf  of 

,       „       ,.,  .,  limestone  on  which 

loDEL  or  A  New  Life  Ra:t  Which,  whem  Thrown      ■.      ,      j  j     v 

INTO  THE  W  ATHR.  WiLL  FLOAT  AND  HOLO  Sev  it       StaOdS,       and      itS 

,,mlPeot^hownat^theEnginbfrs-  diameter     at     the 
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billiard  ball; 
size  of  a  m 
them  upon 
thought  the 
Kerkau  doi 
with  his  C' 
which  corre 
as  its  tip  is 
the  balls,  he 
true  billiard 
difficult  pro 
running  the 
tnal  height, : 
he  controls  ■ 
and  makes 
The  phot<^ 
shows  him 
shot,  which 
difficult  eno 
balls.  WitJ 
becomes  a  p 
But  Kerkau 
true  to  the  1 
at  once  higl 
The  cue  use 
was  taken  i 
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of  the  requi: 
to  remark,  i 
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n  billiard  ex- 
loing  what,  in 

a  stunt,  both 
>Tn  a  scientific 
his  recent  ex- 
lade  a  set  of 
ii  is  about  the 
he  plays  with 
ible.  At  first 
1  absurd,  but 
esting  things 
Using  a  cue 
easure,  so  far 
th  the  size  of 
e  spheres  with 
»s  a  naturally 
It  their  over- 
re  of  the  nor- 
;ss  with  which 
s  the  English, 
ly  instructive, 
ced  herewith 
n  of  a  masse 
lists  know,  is 
!oninion  sized 
lairs  the  shot 
ortionate  size. 
1  the  balls  roll 
ecision  that  is 
d  astonishing. 
is  photograph 

ordinary  bil- 
ted  with  a  tip 
balls,  needless 

The  elephant 
Kiessary  tusks 
uld  be  made, 


lived  only  in  prehistoric  ages,  if  indeed, 
he  ever  existed. 


FAR  GONE.  BUT  CURABLE 

THE  photograph  above  illustrates  the 
*  extent  to  which  a  tree  may  become 
diseased  without  destroying  the  life  of 
the  plant. 

Practically  all  of  the  inside  of  the  tree 
has  been  eaten  out  by  boring  insects  and 
fungi.  But,  though  a  bad  case,  it  is  far 
from  being  beyond  cure.  Two  tree  doc- 
tors are  at  work  upon  it;  and  one  of 
them,  it  will  be  noticed,  is  looking  di- 
rectly through  the  tree  from  the  back. 
Presently,  after  all  the  diseased  wood  has 
been  dug  out,  the  hollow  places  will  be 
filled  up  with  cement,  and  the  tree  will 
be  almost  as  good  as  new.  At  any  rate, 
it  will  have  a  new  tenure  of  life. 

As  is  well  known,  the- life  of  a  tree 
resides  in  the  inner  layers  of  the  bark, 
the  wood  being  practically  so  much  dead 
substance.  Whence  the  practicability  of 
this  sort  of  surgical  treatment  even  for 
a  tree  that  one  would  ordinarily  think  to 
be  in  desperate  plight 
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AM  elect 
self  -  St: 
device  for  au 
biles  has  re« 
been  placed  o 
market  whici 
said  to  start 
engine  every 
tinder  reasor 
conditions. 

The    device 

only  bring^s  the 

gine  into  opera 

but    also    f urn  IS 

current  for  elec 

cally     lighting 

car,      for     igniti 

and    for   operati 

an  electric  horn. 

It   consists   o{ 

combined     dynan 

and  motor  contai 

gear  reducing  m< 

the  motor  to  exc 

crank  the  engine. 

When  the  engin< 

power  the  motor  a 

crating  the  current 

and  to  recharge  the 

which  the  current 

the  engine. 

AU  the  electrical  < 
from  the  driver's  sc 
ing  mechanism  be- 
ing contained  in  a 
compact  case  placed 
on  a  panel  under 
the  seat  convenient 
to  the  driver's  left 
hand. 

The  storage  bat- 
tery is  placed  un- 
der the  floor  of  the 
car  or  on  the  run- 
ning board.  It 
weighs  approxi- 
mately one  hun- 
dred pounds  and 
the  d>Tiamo-motor 
seventy  pounds. 

By  pulling  a  lever 
on  the  side  of  the 
controller  the  mo- 
tor is  started.  ' 
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NEW  BABY 
FEEDING 
BOTTLE 


;  within  its  body  a 
nism  which  allows 
sufficient  power  to 

i  running  on  its  own 
J  as  a  dynamo,  gen- 
0  light  the  car,  etc., 
storage  battery  from 
i  drawn  for  starting 

levices  are  controlled 
at,  the  entire  operat- 
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^NE  of  the  lat- 
apphca- 
tions  of  heat  insu- 
lation for  domestic 
purposes  is  that  of 
an  improved  case 
for  a  baby  feeding 
bottle. 

A  large  percent- 
age  of   babies  are 
bottle-fed.     Milk 
should    be    at    the 
same    temperature 
as  the  human  body, 
that  is  98  degrees 
Fahrenheit.      This 
temperature   is   al- 
ways   constant. 
Bottle  -  fed     babies 
should  receive  milk 
at  the  same  temperature  if  they  are  to 
thrive  and  be  free  from  ailments.    When 
given  a  bottle  of  milk  at  this  proper  tem- 
perature, several  minutes  may  elapse  be- 
fore the  milk  is  all   consumed.     In  the 
meanwhile  the  milk  has  become  colder 
since  the  temperature  of  the  a  room  is 
ordinarily  not  more  than  70  degrees  and 
the  last  milk  drawn  from  the  bottle  may 
be  disagreeably  cold  or  the  baby  refuses 
to  take  the  cooled  food.    The  statement 
is  made  that  85  per  cent  of  infant  mor- 
tality is  among  babies  that  are  bottle-fed. 
be  borne  in  mind  that 
cold  food  alone  but 
f  food  which  is  used, 
ng  a  big  factor. 
ewly  improvised  feed- 
Lse  consists  of  a  double 
d  case  which  holds  the 
feeding  bottle.     The 
ivalls  of  this  case  are 
one-eighth  inch  apart 
his  space  between  the 
is    filled    with     felt, 
which   is    a    good 
heat  insulator.   The 
case  is  also  bright- 
I     ly  nickeled  to  pre- 
I     vent  radiation.  The 
bottom    is    slightly 
raised  and  so  con- 
FOR  iNFAirrs  That  Haih-        ct..,.^t«^      tUnt     tU^ 
Milk  FOR  A  Long  TiMB.  Structed     tliat     tnC 
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MACHINl 

DY  the  use  of  this  scar 
'-'  roller,  at  Princeton,  Itn 
ble  to  cut  out  the  expens 
on  the  grader  by  putting 
pull  and  hookingf  the  ro 
rolling  and  grading  sub 
complished  in  one  round, 
banking  dirt,  running  t 
and  throwing  the  should 
without  causing  the  hau 
time. 

The  device  consists  i 
Z'shaped,  and  as  long 
the  roller  at  the  rear, 
bar  are  nine  heavy  spik< 
and  set  in  such  a  way  as 
the  ground  when  pulled 
roller.  The  effect  of  tVi 
the  hard  crust  or  surfai 
cadam  or  gravel  ■  road, 
shape  to  reconstruct  th 

The  connection   from 
to  the  rear  axle  of  roUe 
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ing  strain  comes  there.  Directly  beneath 
the  boiler  a  simple  cylinder  is  placed. 
Steam  is  piped  to  this  cylinder  from  the 
top  of  the  boiler.  By  moving  the  lever 
at  the  engineer's  side  on  platform  steam 
is  admitted  to  the  cylinder  to  either  raise 
or  lower  scarifier.  When  raised,  the 
spikes  clear  the  ground  sufficiently  so 
that  they  do  not  interfere  with  any  other 


A, Modern  Gakbage  Tkuck. 


JILDING 


itier  and  steam 
d.,  it  was  possi- 
e  of  five  teams 
on  the  engine 
ler  to  it.  The 
grade  was  ac- 
hrowing  up  the 
e  ditcher  line, 
r  on  the  road, 
rs  to  lose  any 

a  heavy  bar 
the  width  of 
tached  to  this 
of  such  shape 
be  drawn  into 
irward  by  the 
!s  to  break  up 
jf  an  old  ma- 
d  leave  it  in 
)ad. 

bar   is  made 
d  all  the  pull- 


operation  of  the  roller.  When  lowered, 
they  are  forced  into  the  ground  and  are 
held  there  by  steam  pressure.  It  takes 
but  a  fraction  of  a  minute  to  raise  or 
lower  them. 

In  tearing  up  a  street,  the  surface  may 
be  torn  right  up  to  a  crossing,  then  the 
spikes  are  raised,  carried  over  the  walk, 
and  dropped  on  the  other,  side  without 
stopping  the  roller. 

It  is  claimed  that  this  attachment  has 
demonstrated  that  it  will  do  the  work 
much  better  and  cheaper  than  can  be  done 
by  any  detached  machine.  After  the  sur- 
face is  broken  up,  the  old  material  is  put 
in  shape  by  the  grader,  and  the  job  com- 
pleted by  rolling ;  giving  practically  a 
new  road  at  much  less  cost  than  an  actual 
new  one. 


AUTOMATIC  STUCCO 
MACHINE 

AN  inventor  living  at  Port  Chester,  N. 
*^  Y.,  has  recently  produced  a  stucco- 
making  machine  that  not  only  duplicates 
the  results  produced  by  hand  work,  but 
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DR.  ALFRED  GRAD! 
WITZ,  the  Berlin  cc 
spondent  of  the  Techn 
WoRLD,  is  a  careful,  acci 
writer  in  the  field  of  scii 
Equipped  as  he  is,  with 
splendid  scholarly  training 
Germany  gives  to  its  stud 
liis  writings  have  unusual  ■ 
^rom  the  scientific  point  of 
In  another  way,  too,  he  1 
Jecided  advantage.  Evei 
-ecc^fnizes  that  German  scie 
nvcstigators  are  making  so 
he  most  remarkable  contribi 
o  human  knowledge.  Dr. 
lenwitz,  being  on  the  gi 
s  able  to  give  to  the  world 
land  knowledge  of  thes< 
■overies. 

His  writings  are  consp 
or  their  conservative  tont 
Jiooses  such  themes  as  < 
lecessitate  his  entering  the 
>f  the  sensational  to 
hem  intensely  interesting 
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r*  H.  CLAUDY  is  distinctively 
^^*  a  lover  of  nature,  of  the 
out-of-doors.  Whatever  he  takes 
an  intense  interest  in,  he  writes 
abput.^  His  work  is  not  of  the 
reportorral  style.  He  does  not 
-  tfy  to  "dig  up"  sometl>ing  con- 
cerning whfch  V^ertain  rfomber 
of  pages  may  be  filled.  His  pur- 
suits are  too  absorbing,  his  inter- 
ests too  wide,  to  render  that  nec- 
essary. , 

The  camera  is  his  constant 
companion.  He  takes  more  de- 
light in  getting  a  successful  snap- 
shot than  does  a  sportsman  in 
bringing  down  a  bird  under  ad- 
verse conditions.  His  home  is  in 
the  city  ef  Washington. 


C.  H.  Claddt. 
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I 
ion— Autombil©-Moiorboat 

are  Ttiree,  Newr  Pnrfeartons  lor  Young 
&  —  Professions  that  Cmnmand  Big  Pay 

in  aviator,  automolMle  operator,  or  motor  boM  engineer  in  a  fen  weeki.  It 
lege  education.  The  Amtriean  School  has  paved  (he  way  and  made  it  pouible 
ming  man  to  Icam  a  profeuionf  one  that  can  be  put  into  practical  use  at  once. 

' '6.  t7.  ta iM  110 per dir !•  pDHlkk ilicr  1  fnr  BDMha  oIndTHdi 
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an  climbing  early,  and 
late  until  they  had  ex- 
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■  Bureau,  in  some  cases 
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waters  more  than  half  a  mile  wide.  Still 
the  gauges  below  climbed,  and  at  last, 
the  levee  at  Hymelia  plantation,  about 
forty  miles  above  New  Orleans,  but  on 
the  opposite,  the  right  bank,  gave  way. 

There  were  minor  breaks.  At  Angola, 
La.,  the  state  penitentiary  farm  was 
flooded.  Bayou  Sara,  La.,  was  inun- 
dated, and  a  small  break  near  the  Gulf 
did  a  little  damage.  A  populous  trucking 
and  cane  region  in  Avoyelles  parish  was 
flooded  by  a  break  in  the  levees  protect- 
ing Bayou  des  Glaizes.  Three  crevasses 
in  the  Atchafalaya  River  levee  system, 
above  and  below  Melville,  La.,  inundated 
that  town,  and  a  large  surrounding  area, 
much  of  which  was  swamp.    This  prac- 
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I  for  about  two  hundred 
-e  Blond  de  la  Tour,  the 
leer,  built  the  first  levee,  a 
front  of  the  infant  city  of 
!  in  1717.  Now  there  are 
00,000  cubic  yards  of  them, 
irhere  the  mouths  of  tribu- 
ral  elevations  preclude  their 
'  extend  on  both  sides  of  the 
Cape  Girardeau,  Mo.,  to  the 
liles. 

;t  is  a  good  average  height, 
t-foot  crown,  and  a  forty- 
ie.  The  proportion  of  three 
>t,  so  that  the  Morganza — 
the  greatest  dike  in  the 
;  of  Holland,  is  thirty-five 
d  more  than  one  hundred 
:he  base — a  mountain  range 
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A  ToFPiD  Levee 


to  seepage ;  does  not  cave  away,  or  suf- 
fer much  from  wave  wash — but  "buck- 
shot" is  not  to  be  found  everywhere. 

One  rule  is  invariable.  Rock  must  not 
be  used.  Not  a  stone  or  a  stick  goes 
into  a  levee.  These  tend  to  make  a  levee 
porous,  and  a  vertical  filter  is  the  last 
thing  desired.  Packed  earth  is  the  best, 
and  for  this  reason,  an  old  levee  is  better 
than  a  new.  The  earth  packs  and  dries 
harder  and  harder  with  each  succeeding 
summer,  and  grows  a  thick  matting  of 
sod,  than  which  there  is  no  better  pro- 
tection from  wave  wash.  Every  effort 
is  made  to  grow  grass  on  the  levees. 

Where  a  wide  batture  can  be  found, 
the   situation   is  even   more   safe.     The 
batture  is  the  flat  table  of  land  which 
stretches  out  to  the  channel  of  the  river, 
a  flat  stretch  between  the  toe  of  the  levee 
and  the  stream  in 
low  water.  A  bat- 
ture is  a  silt  de- 
posit, but  so  old, 
often,  that  good- 
sized     oaks     and 
thick    screens    of 
willows  grow 
upon  it.    The  rea- 
iT  Baton  Ronos.  son  for  the  factor 

of   safety   a   bat- 
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CONVICTS  AT  WORK  ON  A  LEVEE  NEAR  MORGANZA.  LA. 


than  the  crawfish.  Both 
k  the  levee  from  the  river 
ito  the  earth,  straight 
»s,  or  maybe  tortuously. 
:rt  water  when  the  river 
;I  of  their  openings,  and 
low  unchecked,  will  in- 
ntil  they  undermine  the 
ent,  and  a  crevasse  re- 

fht  in  the  same  manner, 
lefore  high  water,  the 
d  then.  If  they  are  not 
the  flood  is  on,  a  box  is 
le  river  in  front  of  the 
It  men  t  forming  the  inner 
is  filled  with  dirt  sacks. 
;ak,  but  it  is  expensive, 
ust  be  large  enough  to 
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n  the  river  begins  to 
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up  from  beneath  as  well.  Ditches  are 
the  remedy  for  this.  Some  seepage  seems 
inevitable.  Unless  it  becomes  so  heavy 
that  it  collects  behind  the  levee  and 
threatens  to  soften  it,  it  does  not  mean 
much.  If  the  seepage  becomes  serious, 
"blanketing"  is  resorted  to.  The  "blank- 
et" is  of  dirt,  spread  over  the  face  of  the 
levee,  plastering  it  thick  with  mud  which 
works  its  way  into  the  crevices  which 
are  leaking. 

Day  and  night  the  levees  are  guarded, 
when  the  river  threatens  thus,  militiamen 
and  volunteers  do  turn  about  with  Win- 
chesters and  shotguns,  watching  for 
any  sign  of  trouble.  There  is  another 
reason  for  the  guards.  A  break  on  one 
side  of  the  river  relieves  the  danger  for 
miles  on  the  other  side  above  and  below. 
To  save  his  own  broad  acres,  temptation 
to  use  a  little  dynamite  across  the  river 
might  be  too  strong  for  some  weak 
brother.  So  the  rifles  mean  business, 
and  when  one  visits  a  levee  in  flood  time- 
it  is  with  adequate  explanation  of  one's 
reasons. 
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AN  ACTUAL  RECORD  MADE  BY  PROFESSOR  BARNES'  MICRO-THERMOMETER  ON  BOARD  SHIF 

WHEN  PASSING  AN  ICEBERG. 


one-thousandth  of  a  degree,  and  so  strik- 
ing is  its  record  that  whereas  on  an  ordi- 
nary thermometer  a  single  degree  is  usu- 
ally represented  by  only  one-eighth  of  an 
inch,  the  micro-thermometer  represents  a 
single  degree  by  an  interval  of  two  feet. 

"Moreover,  the  micro-thermometer  is 
designed,  not  to  be  dipped  into  buckets 
of  water  at  frequent  intervals,  but  to  be 
permanently  attached  to  the  ship  under 
the  water  line,  and,  by  means  of  wires 
leading  from  it  to  the  chart  room,  to 
make  a  continuous  record  in  the  chart 
room  of  the  water  temperature.  With 
this  thermometer  being  towed  along  with 
the  ship,  and  with  a  continuously-record- 
ing instrument  attached  to  it  in  the  chart 
room,  the  presence  of  an  iceberg  uner- 
ringly makes  itself  known  by  the  persist- 
ence of  a  gradient  of  temperature. 

"Here  is  how  I  would  equip  a  ship. 
An  iceberg,  of  course,  is  continuously 
giving  off  a  current  of  cold  water  all 
around  it.    This  cold  water,  being  fresh 


water,  is  lighter  than  the  salt  water,  and 
spreads  out  over  the  surface  of  the  sea 
for  two  miles  on  the  windward  side,  and 
seven  miles  on  the  leeward  side.  Now 
if  a  micro-thermometer  were  fitted  at  the 
bow,  about  two  feet  below  the  water  line, 
and  another  micro-thermometer  at  the 
stern,  as  deep  down  as  the  draught  of  the 
ship  would  allow,  the  bow  thermometer 
would  catch  the  cold  surface  current, 
while  the  stern  thermometer  would  re- 
main at  the  normal  sea  temperature.  In 
this  way  whenever  the  differential  record 
read  so  that  the  bow  thermometer  was 
colder  than  the  deep  stern  instrument, 
this  would  be  taken  as  an  indication  of 
disturbance  due  to  the  presence  of  ice — 
an  unmistakable  indication,  because  it 
could  be  due  to  no  other  cause.  If  the 
recording  instrument  showed  this  tem- 
perature to  persist  and  become  greater, 
the  ship  would  be  approaching  the  ice ;  if 
it  decreased  the  ship  would  be  leaving 
the  ice  behind." 
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were  used  in  the  older  At    present    arrangements    are    being 

:  following  table  shows  made  for  the  production  of  camphor  on 

of  pure  camphor  secured  a  large  scale  on  the  Island  of  Jamaica, 

s  materials  tested;  and   the   Department  of  Agriculture,  at 

ii 1  Tir.,1,: — . —    :-  ,j,jg  q,^  further 

ig  towards  the 
camphor  distil- 
United  States, 
ieems  to  be  no 
reason    why 
the     United 
States    need 
much    long- 
er     send 
abroad     the 
several   mil- 
lion   dollars 
which     now 
g  o     largely 
A  CAwBo.  T«™  .H  Florida.  *°  ^^e  Jap- 

anese    gov- 
1  few  careful  tests,     emment  for  camphor  gum  and  extracts, 
have  ^een  obtained     In  an  indirect  way,  perhaps   Professor 
■Ives  saved  to  pro-     Duncan  may  prevent  the  Japs  from  ac- 
cumulating another  war  fund. 


Mayings  from  Plutarch 

iffflcult  a  matter  is  it  to  trace  and  find  out 
)f  anything  by  history. 

!  to  assert  that  wise  men  profi1;ed  more 
in  fools  by  wise  men;  for  that  wise  men 
;  faults  of  fools,  but  that  fools  would  not 
good  examples  of  wise  men. 

!5  said  that  a  man's  discourse  was  like 
srsfan  carpet,  the  beautiful  figures  and 
vhich  can  be  shown  only  by  spreading 
It  is  contracted  and  folded  up,  they  are 
lost. 


Bov  Scout  Vbhiclk  as  a  CAttr  Watbr  Caiit. 


Patibht  IK  Box  Scout  Ahbulancs. 


FLAYERS'  INVASION  OF  THE  UNITED  STATES, 

is  compoaed  ol  ChiaeH.    Tbeyirerc  ible  to  ilalt  Ihii  coUDtTT  thiODgh  It 

:liiK  of  waallhr  ChiiwM  mercbuili  of  Hamli. 


Enn  Sudas  opa 

GALVI 

CA 

AS  a  piece  c 
'^  new  Galve 
will  stand  with 
the  Florida  Ke; 
marvelous  adii< 

This  is  Galv( 
the  first  being 
protects  the  ci' 
wave. 

The  causew 
was  begun  in 
men  were  em 

The  piers  v 
pilingf  into  he 
bottom  of  tht 
ii^s  the  con 
erected.  Ea 
seven  feet  v 
feet  of  any 


J  work  the 
—causeway 

Canal  and 

one  of  the 
le  age. 
freat  work, 
iwall  which 
ssible  tidal 

00.    Work 

dred  work- 

irt. 

by  driving 

'cneath  the 

■  these  pil- 

>iers   were 

is   twenty-     face  of  the  water.     More  than  half  the 

ardly   two     cost  of  the  entire  structure  was  put  into 

e  the  sur-     the  foundation. 


A  Dainty  Toilbt  Novelty. 

is  the  new  mouchoic  brnccirt  which  h 
ar  ladies  la  laliK  the  place  of,  the  obto 


[>  attached.  <Dto  < 


R  cbarmiiK  and  at  (be  ra 
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A  BOOK  will  be 
"**    months,  for 
have  waited  a.  long 
a  "best  seller,"  be 
thick  glasses  and  < 
heads— chiefly — ^wi 
book  will  have  a 
years,  on  the  wor 
ply.  The  author,  I 
son  Waters,   pre* 
the  Kansas  Agric 
College,  is  a  ma 
young  in  years  s 
in   spirit   that   tl 
things  he  doe: 
have  about  them 
all  the  enthusi- 
asm and  ener- 
gy   of    youth. 
This  book 
of  his  will  tell 
some     things 
about  the  feed- 
ing   of    stock 
and    the  put- 
ting on  of  fat 
that  no  one  in 
the       worii 
knows,  for  v<i 
simple  reasoT\  t 
Mr.     Waters 
made     a   disc 
He   know  s , 
for  instance — 
to     leave    out 
the  big  woTds 
— just  ho>wati 
animal    growj 
and  ^vhy.     H( 
knov^s  ^vhat  t 
a  certain  par 
as  any  biolog 
you  need  to 
do   thinp^s  to 
kno^vledge. 

It  was  at 
ivas  made  he 
of  a  chicker 
rather,  food 
duced,  poult; 
in  their  con 
successfully 

ag-ricultural 
dent    Water 


"S    HO"W  TO  FATTEN  STOCK 


,  ■within  a.  few 
scientific  men 
It  will  not  be 
nly  men  with 
iaces  and  bald 
I  it ;  but  this 
iecX,  in  future 
ef     sup- 


and  a  lot  of  valuable  information  for  the 
beef  industry. 

President  Waters  is  an  internationally 
accepted  authority  in  questions  pertain- 
ing to  the  science  of  animal  husbandry, 
but  he  has  done  a  whole  lot  more  than 
study  that  branch  of  learning^.     He  has 
made  a  business  of  investigating 
"""''■*■""''   ^o   improve   rural 
omic,   social   and 
IS,  and  he  is  to- 
the  one  most  fre- 
ntly  mentioned  as 
iccessor  to  James 
i¥ilson,  Secretary 
o  f     Agriculture, 
As  president  of 
one  of  the  larg- 
est    agricultu- 
ral colleges  in 
the   world  he 
is,  of  course, 
a  rather  busy 
person,  but  he 
has   had   time 
to    be,    also, 
president  of  the 
Kansas    State 
Teachers'   Asso- 
:iation,     and     in 
is     capacity     has 
n  instrumental  in 


operation .    i  n 
Kansas     rural 
schools.    Kan- 
sas enacted   a 
law,     a     year 
ind  when,  to  increase     ago,  largely  through  Mr.  Water's  influ- 
\al  animal:  and  this,     ence,  requiring  the  teaching  of  elemen- 
1  tell  you,  is  about  all     tary   agriculture     in     the     rural    grade 
right  now.    You  can     schools,  and  of  domestic  science  in  the 
Kef  supply  with  this     high  schools. 

President  Waters  is  forty-seven  years 
ell  that  the  discovery  old.  He  was  born  and  reared  on  a  stock 
ay  on  fat  on  the  frame  farm  in  northeast  Missouri,  and  was  pre- 
■  using  dyed  food,  or  pared  for  college  by  his  father,  a  civil 
lyed  the  tissues  it  pro-  engineer  for  years  in  the  government's 
had  the  business  with-     service. 

The  method  has  been  If  ever  he  goes  to  Washington  to  stay 
ed  out  at  several  of  the  the  country  will  notice  a  distinct  rum- 
,'es.  Now  comes  Presi-  bling  very  shortly  afterward.  He  has  a 
his  forthcoming  book     lot  of  ideas,  and  can  start  things. 


RUNN 
.h. 
twen 
Bro> 
mou 
New  Orleans 
the  Gulf  of  i 
two-thirds  of  ; 
An  interstat 
to  follow  do- 
which  will,  V 
Mississippi  w- 
under  constn 
ing-  to  the  sui 
seven  hundre 
The  approp 
work  by  Con; 
Several  imp< 
coastal  cana! 
serving  purf 
It  is  estima 
will  be  reqt 
canal  and  c 
ers  and  bay- 
Texas. 

Radiating 
forms  the  i 
are  many  i 
I^oui&iana. 
region  th« 
with  the  1 
the  center 
present 
standpoin' 
they  have 
lets.  Th 
ment  and 
miles  of  r 
in  direct 
thousand 


>m  the  mouth  of 
ande  at  a  point 
miles  east  of 
Texas,  to  the 
;  Mississippi  below 
■ved  shore  line  of 
forms  more  than 
:ircle. 

d  waterway  that  is 
the  shore  line  and 
nished,  connect  the 
Rio  Grande,  is  now 
Its  length,  accord- 
tfill  be  approximately 

thus  far  made  for  the 
ggregates  $1,021,000. 
stretches  of  the  inter- 
been  finished  and  are 

i  coastwise  navig:ation, 
at  ten  million  dollars 

>  completely  open  this 
it  with  navigable  riv- 

'oughout  Louisiana  and 

n  the  coast  line  that 
or  the  intercoastal  canal 
ik  streams  in  Texas  and 
/  give  the  map  of  that 
arance  of  an  open  fan 
as  ribs  running  towards 
it  of  these  streams  are  at 
ess  from  a  navigation 
g  largely  to  the  fact  that 
mnecting  deep  water  out- 
J  will  meet  this  require- 
place  many  thousands  of 
hie  water  in  the  two  States 
nection  with  the  sixteen 

>  of  the  Mississippi  and  its 


tributaries  which  are  open  to  navigation. 
It  will  be  the  means  of  solving  the  trans- 
portation problem  for  an  enormous  scope 
of  territory  situated  adjacent  to  the  Gulf 
of  Mexico.  Flowing  into  that  section  of 
the  canal  running  through  Louisiana  are 
more  than  four  thousand  miles  of  water- 
ways, of  which  twelve  hundred  miles  are 
now  navigable.  In  Texas,  the  navigable 
portions  of  the  rivers  which  the  canal 
will  tap  aggregate  about  fifteen  hundred 
miles. 

Many  stretches  of  the  route  of  the  pro- 
posed canal  run  through  shallow  lagoons 
and  bays  that  are  practically  landlocked 
by  islands.  The  longest  of  these  barriers 
that  intervene  between  the  Gulf  and  the 
canal  is  Padre  Island  which  runs  from  ■ 
a  point  a  few  miles  north  of  the  mouth 
of  the  Rio  Grande  to  Corpus  Christi  Bay, 
a  distance  of  more  than  one  hundred 
miles.  Along  the  Texas  coast  is  a  chain 
of  islands  that  extend  northward  to  the 
upper  end  of  Matagorda  Bay,  and 
through  the  shallow  water  between  these 
islands  and  the  coast  the  links  in  the  canal 
will  be  dredged  where  such  work  is  re- 
quired. Only  a  few  short  links  will  be 
needed  to  connect  the  lakes  and  bayous 
and  make  one  continuous  waterway  from 
the  Mississippi  through  that  State. 

It  is  estimated  that  the  annual  saving 
of  freight  to  the  people  immediately  in 
touch  with  this  interstate  inland  water- 
way, based  on  the  present  commerce  of 
the  tributary  territory,  would  amount  to 
more  than  one  million  dollars.  This, 
however,  is  said  to  be  but  a  small  item 
of  the  financial  benefits  that  would  come 
directly  to  the  shippers  and  consumers 


( 

what  it  is  estimate 
With  drainage  thi 
practically  worthle 
increased  to  upwai 
lars  per  acre  and 
providing  homes  i 
and  add  enormoui 
two  States. 

Another  feature 
it  connects  all  tl 
streams  in  Louisi 
the  various  ports 
change  of  traffi 
points,  one  river 
possible.  It  alsc 
sible  for  many  o 
to  be  improved 
them  an  outlet, 
there 


has 
been 

heretofore  ^ 
no  opportu-  ^ 
nity  to  navigat( 
them  on  accoi 
of  there  being 
water  means  c 
reaching  th* 
ports. 

The     origi- 
nal survey  for 
the  proposed 
canal  marked 
the     route 
to  run  f  ron^ 
the   Missis- 
sippi   river 
to  the  Atcha 
I^aforche  an 
making   the 
river    at  D( 
expedient  t< 
ent    tlie   ro 
short   distai 
nms  throuj 
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zost  to  build,  connecting  streams  which  have  all  been 
hat  are  now  deepened  and  improved.  It  follows  the 
ve  their  value  Atchafalaya  river  to  the  mouth  of  the 
hundred  dol-  Teche  river  and  continues  up  the  latter 
the  means  of  stream  to  a  point  near  the  town  of  Frank- 
inds  of  people  lin,  thence  to  Cote  Blanche  and  Ver- 
wealth  of  the  million,  across  same  connecting  with 
White  Lake  and  Grand  Lake  through  the 
■QJect  is  that  low  marsh  landof  thecoast  adjoining 

rivers  and  and  intersecting  several  small   lakes 

'exas  with  and  bayous,  and  crossing  the  Ver- 

ges inter-  million,  Mermentau,  Calcasieu  and 

n    river  Sabine  rivers.     From  a  point  in 

other,  Sabine    Lake    just    above    the 

pos-  *  port  of  Sabine  Pass  the  route 

ns  across   a 
land  to  Elast 
Bay,  thence 
through 


;er  by  way  of  Bayou 
■  connecting  bayous, 
om  the  Mississippi 
'ille.  h  was  found 
is  survey,  so  at  pres- 
■s  the  Mississippi  a 
!  Donaldsonvilie  and 
aquemine  Bayou  and 


number 

of  lagoons 

border  ing 

e     Texas 

land      and 

Itered     from 

Gulf    by 

lands   and 

u  t  t  i  n  g 

irough     the 

en  insula  be- 

ween      the 

Brazos    and 

Colorado 

rivers  to 

Matagorda 

Bay, 

through  that  land-locked  body  of  water, 

thence  across  Pass  Cavallo,  through  San 

Antonio  Bay,  Corpus  Christi  Bay  to  the 

Laguna  Madre.    which    it    follows  to  a 

point  opposite  Point  Isabel,   Just  east  of 

Brownsville,    and    then    by  dredging  a 

short  stretch  it  enters  the  Rio  Grande 

near  the  mouth  of  the  latter  stream. 


(Irc^n  gas. 
important  d( 
The  map 
prehensible  I 
be  reraembei 
time  to  comp 
while  spcedii 


give  the  pi 
the  pilot  se 
chine. 

The  mag 
ciliated  for 
sents  and  i 
in  grades  i 

Mathemj 
tances  it  is 
of  the  cour 
by  the  com 
as  well  as  1 
noitering. 


etc.,  and  a  score  of  other 
ails. 

lust  be  readable  and  com- 
any  one.  Besides  it  must 
d  that  the  pilot  ^ves  little 
'ing  his  map  with  the  earth 
:  over  it.    So  the  map  must 


"SS 


;  of  the  country  such  as 
:  fleeing  beneath  his  ma- 
declination  has  been  cal- 
egion  that  the  map  repre- 
wn  on  the  complete  map 
egrees  on  the  margin, 
y  exact  in  relation  to  dis- 
:  same  time  a  photograph 
The  map  may  be  utilized 
er  for  draughting  orders 
itors  for  strategic  recon- 


^A's  Oldest  Kailvav  Engineeh. 

>,  Michnul  Miles  bccamu  a  fin-mRn  in  18 

T  in  I8S6.    He  aon  livvs.  with  bis  wire. 


READING  TO   CIGAR-MAKERS 

'T'HE  cigar-making  industry  of  Cuba 
*  within  recent  years  has  been  trans- 
ferred to  a  considerable  extent  to  Flor- 
ida, and  in  that  State  finds  its  principal 
center  at  Tampa.  With  it  has  come 
across  the  Florida  Straits  a  rather  curi- 
ous custom,  which  is  that  of  employing 
a  professional  reader  to  entertain  and 
instruct  operatives  in  the  factories.  Since 
the  work  of  a  cigar  maker  is  purely  me- 
chanical the  reading  does  not  at  all  inter- 
fere with  the  speed  of  the  workers. 

Such  a  reader  is  paid  not  by  the  owner 
of  the  factory,  but  by  the  workers,  many 
of  whom    never    receive  any  education 


FIGHTIl 


w—^^  show 
I  X  in  p 
JL.  ^  mot 
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of  procuring 
ing  for  them 
flour  or  cor 
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Over   cons 
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impossible 
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5  LEFT  OF  A  COTTON  FIEIJ)  AFTER  A  CRAWFISH  RAID. 


]^    THE    CRAWFISH    PLAGUE 


By 


RENE    BACHE 


ivestigation  by  the 
It  of  Agriculture  has 
t  the  crawfish  plague 
)f  the  South  is  far 
ous  than  was  sup- 
planters,  as  a  means 
destruction,  are  pay- 
;  rate  of  a  barrel  of 
for  each  barrel  of 

e  areas  of  clay  lands 
Alabama  it  is  almost 
e  crops  of  any  kind 
heavy  "gumbo"  soil, 
.  saturateit  with  water, 
.1  home  for  crawfish, 
1  their  tunnels  even  in 

of  the  Department  of 
s  that    over  a    wide 


stretch  of  country,  estimated  at  not  less 
than  one  thousand  square  miles,  craw- 
fish prevent  to  a  large  extent  the  success- 
ful production  of  cotton  and  com.  Cot- 
ton is  the  worst  sufferer,  whole  fields  of 
young  plants  being  sometimes  destroyed 
in  a  single  night.  An  examination  of  a 
cotton  field  after  a  raid  by  crawfish 
shows  that  they  tear  away  the  tender 
seed-leaves  and  carry  them  to  their  bur- 
rows. How  many  plants  one  of  the 
crustaceans  will  destroy  in  a  night  is  not 
known,  but  it  would  seem  that  most  of 
the  feeding  is  done  underground  and 
not  during  the  time  of  gathering. 

Some  idea  of  the  extent  of  the  infesta- 
tion in  the  district  referred  to  may  be 
gained  from  the  statement  that  in  badly 
infested  areas  there  are  from  eight  thou- 
sand to  twelve  thousand  crawfish  holes 


PUTTING  CAT 

SI 
THEY  have  a  cu 
*  waiian  Islands 
board  ship.  This 
Kealakckua  Bay, 
rough  and  rockbc 
fact,  however,  thi 
from  the  point  wl 
seaward,  so  that 
bay,  to  approach 
from  a  quarter  i 
When  it  is  <^e! 
fer  a  cargo  oi  ' 
this  region  to  ai 
boys  with  their 
beets  arc  all  b 
boats  are  sei 
as  close  to  tl 
as  the  breaki 
of  the  v/a' 
will  permit.  ' 
cowboys  t 


.E  ON  BOARD 
P 

■us  way  in  the  Ha- 
[  putting  cattle  on 
ihoto  was  taken  at 
The  coast  appears 
3.  As  a  matter  of 
lore  slowly  declines 
;  it  meets  the  waves 
■s  are  unable,  in  this 
rer  to  the  shore  than 
mile  to  half  a  mile, 
,  therefore,  to  trans- 
ong-homed  cattle  of 
r  of  the  islands,  cow- 
nts,  sailors  and  row- 
it  into  service.  The 
from  the  ship 


rope  the  steer  and  drag  and  drive  him 
out  to  where  the  rowboat  awaits  them. 
The  steer  is  then  taken  in  tow  and  is 
obliged  to  swifn,  often  sorely  against  his 
will,  out  to  where  the  ship  is  anchored. 
Here  he  is  swung  up  by  means  of  a  rope 
harness  that  securely  holds  him  in  posi- 
tion while  stout  arms  turn  the  windlass. 


HUGE  RESERVOIR  FOR  HRE 
SYSTEM 

■yWENTY  thousand  persons  gathered 
*  recently  on  Twin  Peaks  for  the  dedi- 
cation of  the  new  Twin  Peaks  reservoir, 
an  important  part  <5f  San  Francisco's 
new  auxiliary  fire  protection  system,  for 


TORV  SERVICES  IN  A  RESERVOIR.  ON  TWIN  PEAKS.  NEAR  SAN  FRANCISCO. 


been  rec(^i2ed,  the 
northern  or  Nubian  gi- 
raffe and  the  southerr 
or  Cape  giraffe.  Tii 
former  is  marked  wit 
finehghtlinesonacho 
olate-colored  groui 
while  it  also  posses; 
three  "horns"  or  stun 
upon  its  head,  1 
southern  giraffe  is  c 
eredwilh  brown  b\otc 
on  a  buff  ground 
has  two  horns, 
giraffe  Hagenbeck' 
much  more  defir 
marked  than  these 
the  patterns  beinj: 
larger.  The  lines  a 
tinct  and  the  groi 
specimen  is  quite  i 
it  is  expected  t; 
eighteen  or  ninete 

BOARD  Rir 

THE   native   ¥. 
*    the  world's  c' 
swimmers  and  < 
Surf  board  ridii 
one    of    their    i 
vorite  amuse- 
ments.      The 
practice  is  to 
so  direct  the 
bit    of    flat. 
un  stable 
plank  as  to      I 
recede      I 
with     the     I 
waves     a  s     ' 
they  run 


seaward  in  a  great  level 
flood  after  breaking  their  , 
strength  upon  the  sandy 
beach. 
I  The  illustration  shows 

one  of  the  most  extra- 
1  ordinary     feats     of    an 

i  agile  and  unusually  skill- 

s  ful  swimmer.     It  is  no 

e  uncommon  sight  to  see 

one  of  these  men  main- 
is  taining  his  balance  on 
id  the  bit  of  board,  with  his 
le  feet,  as  it  sails  by  on  the 
'^  Native  Hawaiian  BiniNO  a  Surf  receding  torrent.  But 
ly  Board.  the  sight  of  a  man  stand- 
'O,  ing  on  his  head  and 
bolder  and  much  maintaining  his  equilibrium  is  one  that 
very  light  and  dis-  aroused  the  photographer's  admiration, 
very  dark.  The  Fortunately  he  was  able  to  catch  a  snap- 
ng  and  full-grown  shot  of  this  remarkable  piece  of  clever 
each  a  height  of  water  craftsmanship. 
feet.  jt 

SHOOTING  THE  CHUTES  WITH 
G  THE  SURF  AN  ALLIGATOR 

liians  are  A  BOUT    the    most   curious 


ilRED  THERE  *HR  TEN  THOUSAND  WAYS  TO  BE  UTILIZED  TRAVELING 
AROUND  THE  WORLD. 
TbisiiODColttieiD. 
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ONING    UNDER    THE    OCEAN 

By 


J.    G.    DONALDSON 


)nths  ago  at  Seattle, 
gton,  in  the  presence 
cable  officers  of  the 
ableship  Burn  side  and 
mbly  of  electrical  engi- 
:ists,  Alfred  Williams 
s  new — and  revolution- 
telephoning  or  cabling 

lis  case  was  a  bare  iron 
s  long,  stretching  from 
linland  to  the  north  end 
and  lying  in  naked  con- 
t  waters  of  the  Pacific. 
/ire  was  sent  the  sound 
)ice  and  continuous  and 
ationwas  kept  up  for 
lainlaiifl  at  Seattle. 
idpoint  of  the  onlooker, 
;  incident  of  the  day  oc- 
the  close  of  the  demon- 
japhone  was  attached  to 
lephone  receiver   at   the 


island  end.  On  the  shore  end  of  the  line 
a  phonograph  was  set  in  operation.  It 
was  towards  the  close  of  a  demonstration 
that  had  mystified  the  electricians  pres- 
ent and  the  air  was  full  of  tension  that 
could  almost  be  felt. 

The  inventor  had  been  trying  to  ex- 
plain to  those  present  the  principles  that 
lay  behind  his  instrument.  Amid  a  rapid 
fire  of  questions  directed  towards  him 
by  those  present,  there  suddenly  floated 
forth  the  notes  of  the  "Hero  Song"  from 
the  "Chocolate  Soldier."  With  a  start- 
ling distinctness  the  melody  rang 
throughout  tlie  long  hall  and  passed  into 
the  crescendo  at  the  end  as  if  some  gifted 
prima  donna  had  sung  behind  a  curtain. 

I  looked  at  the  man  who  sat  next  to 
me — a  distinguished  professor  of  physics 
from  a  noted  university.  On  his  face 
was  a  puzzled  expression  as  of  one  who 
had  just  stepped  from  a  well-known  land 
into  a  world  of  unreality  and  had  not 
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THE  WATER  FRONT  AT  SEATTLE. 


re  then  seemed  a  limitation 
prevent  the  use  of  the  system 
iistances.  For  an  ocean  cable 
3ng  enough  to  prevent  break- 
dal  action  or  from  a  number 
ises.  Mr,  Williams  overcame 
by  an  ingenious  method  of 
le  greater  part  of  his  cable, 
proceeds  to  send  over  this 
current  that  he  calls  a  "pilot 
This  current  has  nothing  to 
:  talking  current  and  must 
bunded  therewith.  He  has 
this  current  can  not  have  a 
ijtial  than  1.6  volts,  which  is 
ion  point  of  hydrogen.  But 
you  think  a  current  so  small 
ri  have  any  effect  on  a  wire, 
hen  you  consider  the  well 
nd  recognized  ohmiclaw  of 
Not  very  far,  the  physicists 
concluded  and  all  the  lesser 
in  the  wake  of  their  con- 
t  that  is  just  where  they 
ike.  And  by  virtue  of  this 
1  back  the  progress  of-  the 
lade  more  difficult  the  free 
m  between  the  continents. 
Iliams  discovered  the  same 
Marconi  discovered  with  his 
■s.  Once  they  were  thrown 
mi  found  they  would  con- 
to  an  indefinite  length  and 
n,  it  was  only  necessary  to 
.imeiit  of  sufficient  delicacy, 
the   distance  be  half  across 

s  discovered,  that  once  the 
a  wire  were  set  vibrating 
charge,  the  vibration  con- 
snd  of  the  wire  although  it 


was  so  feeble  that  men  had  not  found  it. 
And  he  discovered  that  when  a  wire  was 
placed  in  this  condition,  by  a  "pilot  cur- 
rent," it  allowed  a  second  current  to  slip 
over  the  wire,  much  as  a  skater  passes 
swiftly  over  thin  ice. 

And  it  is  during  the  time  that  this  pilot 
current  is  on  the  line — and  this  can  be 
continuous  if  desired — and  during  the 
deposition,  neutralization  and  clearing 
away  of  the  charged  ions  and  their  prod- 
ucts, that  the  talking  current  is  sent  in 
an  undamped  wave — waxing  and  waning 
after  the  manner  of  an  alternating  cur- 
rent. And  this  talking  current  repro- 
duces at  the  receiving  end  the  exact 
wave  length  given  it  at  the  sending  end 
and  in  the  exact  order  of  its  receipt. 

The  practical  results  following  this 
invention  are  many.  For  instance,  it  will 
greatly  reduce  the  present  cost  of  laying 
cables,  even  if  the  Morse  system  were 
to  continue  to  be  used  as  the  means  of 
conveying  the  signals.  For  instance,  it 
will  cost  the  Government  some  $400,000 
to  lay  the  new  cable  to  Alaska. 

By  the  Williams  system  it  would  cost 
$20,000  to  lay  the  same  cable.  .Again,  it 
will  enable  the  present  speed  of  sending 
cable  signals  to  be  greatly  increased,  if 
the  Morse  system  is  to  be  adhered  to. 
But  above  all  other  things,  it  will  make 
possible  an  actual  conversation  between 
any.  of  the  continents. 

And  thus  is  a  new  trail  broken  into  the 
unknown  by  this  pioneer.  And  thus  has 
he  made  it  possible  for  the  continents  to 
be  linked  together  more  closely  by  the 
telephone  and  annihilated  distance  by 
another  remarkable  scientific  achievement 
of  mankind. 
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VING  SIDE  VIEW  OF  THE  REVOLVING  FORM   AND  CONCRETE  MIXER. 

popular  with  motorists  in     conditions  require,  without  the  need  of 

taking   down    old    poles   and    setting   up 

new  ones.    In  trans- 
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WIFE     NEED     DRUDGE 


v\\h  drudgery!  That 
;logan  of  the  scientific 
eeper  of  tlie  day.  To 
:  science  has  for  years 
the  housewife;  but  it 
her  care,  labor  or  ex- 
has  lacked  has  been 
ervation  of  energy  and 
y  have  been  attained  in 
le  mill.  The  hiring  of 
rvants  has  not  added  to 
her  to  her  discomfort. 
Dweyer,  is  not  how  to 
;semaid,  for  the  house- 
iing  herself.  She  has 
ory  as  a  far  more  di^i- 
place  of  occupation,  and 
remain  in  the  home  are 
pay.  far  higher  than  the 
;an  afford.  So  that  the 
how  to  get  along  com- 
hired  help, 

ainy  woman  in  Colon  ia, 
lo  is  doing  this,   What  is 


more,  along  with  the  work  required  to 
maintain  in  spotless  condition  a  house  of 
sixteen  rooms,  and  big  ones  at  that,  and 
the  providing  of  meals  for  the  family, 
she  actually  finds  spare  time  in  which  to 
teach  other  women  how  they  may  keep 
house  without  servants.  This  woman  is 
Mary  Pattison,  formerly  President  of  the 
State  Federation  of  Women's  Clubs  of 
New  Jersey.  What  Frederick  W.  Tay- 
lor, the  father  of  industrial  efficiency, 
has  done  for  the  factory  Mrs.  Pattison  is 
doing  for  the  home. 

Mrs.  Pattison  lives  in  a  large  country 
house  set  upon  rising  ground.  She  has 
few  neighbors  in  the  new  hamlet  of  Co- 
lonia  and  plenty  of  elbow-room,  which 
such  energetic  women  always  need.  Her 
broad-eaved,  cedar-shingled  house  is 
flooded  with  sunshine  from  many  mul- 
lioned  windows.  On  the  west  is  a  two- 
story  annex  which  is  entirely  devoted  to 
the  exhibition  and  demonstration  of  hun- 
dreds of  wonderful  labor-saving  devices, 


HC 

simply  reaches  up 
venient  rack,  hu 
many  useful  implen 
utensils  and  takes 
with  a  simple  m 
the  hand.  If  she 
piece  of  meat,  so 
or  butter  from  th' 
erator  she  puts 
upon  a  button  an* 
ice-chest,  springinf 
from  the  cellar,  i 
her.  The  door  fli 
she  takes  out  what 
sires,  removes  h 
from  the  button  ai 
drops  the  refrigera 
the  cellar  where  it  I 
for  there  it  is  coo 
the  ice  consumptior 
less  than  it  is  on  ai 
floor. 

Dining  at    the  I 
home    is    simplicity 


You  sit  at  a  bare  ci 
the  center  of  which  is 
waiter.  Upon  this  ^ 
has  been  placed  in  rec 
the  desired  heat  or  c 
the   bread  or  ,he  p„ 

turn  the  waiter,  take  J 
yourself  fmn,  it  and, 
A  pretty  and  really. 
paper  plate  is  use/, 
meals  instead  of  chitu 
gether  with  pape/^ 
"r«<".  paper  cuS  an? 


VIFE  NEED  DRUDGE  NO  LONGER 


th 
nd 
n/n 
of 

a 
Sgs 
rig- 

iOOt 

the 
iftly 
fore 
'pen, 
;  de- 
foot 
Sown 
'  into 
ongs ; 
r  and 
is  far 
upper 


:c  Patbr-Bag  Cooking. 


re  circular  table,  above 
,ich  is  a  round  revolving 
his  waiter  all  the  food 
in  receptacles  that  insure 
t  or  cold.  If  you  want 
he  potatoes  you  simply 
.  take  down  the  dish,  help 
t  and  replace  it. 
really  serviceable  kind  of 
used  at  all  save  formal 
of  china  or  porcelain,  to- 
aper  napkins,  and,  if  de- 
ups  and  wooden  fork  and 


spoons.  When  the  meal  is  over  dish- 
washing consists  of  dropping  the  dishes 
into  the  incinerator.  This  is  simply  an 
upright,  airtight  steel  case,  chiefly  used 
for  the  chemical  reduction  of  garbage. 
It  saves  a  great  many  steps  to  the  gar- 
bage can  which  is  generally  placed  at  a 
toilsome  distance  from  the  kitchen. 

Now  we  shall  go  into  the  neat,  sweet- 
smelling  Pattison  laundry  and  there  we 
shall  see  an  amazing  array  of  washers, 
boilers  and  wringers  worked  by  electric 
motors.  "All  good,"  says  Mrs.  Pattison, 
"but  tione  any  better  than  this  simple 
hand  device  which,  considering  that  you 
work  it  without  artificial  aid,  is  a  won- 
der." 

She  holds  up  an  implement  that  looks 
like  a  plumber's  plunger — a  small  funnel- 
shaped  affair  fastened  to  the  end  of  a 
three-foot  stick.  On  examination  the 
device  is  found  to  be  a  series  of  funnels 
within  a  funnel,  all  of  which  work  on 
the  suction  principle  when  the  instrument 
is  thrust  down  upon  the  wet  clothes  in 
the  tub.  The  way  this  plunger  cleanses 
clothes  is  marvelous.  It  is  also  very 
cheap  and  requires  but  a  moderate  ex- 
penditure of  elbow-grease. 

The  clothes  wringers  and  pressers  are 
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ROBE 

TEN  million  tons  of  Ai 
potash!  Enough  to  sui 
the  needs  of  this  coun 
thirty  years! 
This  is  no  gaessm 
great  potash  deposit  has  been  fou 
the  stiiff  is  right  in  sight.  All  t 
to  be  done  is  to  pump  out  the  ; 
containing  it,  evaporate  it  to  dr3 
the  sun,  separate  it  from  other  sa 
which  it  is  mixed,  and  put  it  up 
for  market. 

Imagine  a  glistening  plain  o 
salts— a  crust  at  least  sixt>-  feet  tl 
covering  an  area  of  fifty  squan 
The  crust  is  composed  of  ordins 
sulphate  and  carbonate  of  soda, 
and  various  ether  minerals.  It  '■ 
posit  on  the  bottom  of  an  ancie 
between  the  Argus  and  Slate  rai 
the  Mohave  Desert  of  California 
Ages  ago  the  lake  covered  sevei 
dred  square  miles,  and  its  surf* 
was  seven  hundred  f«t  above  I 
crust  above  described-as  shown 
marks  of  an  old  shore  line  ak 
moimtain  sides.  Gradually  it  din 
in  size,  owmg  to  evaporation  ■ 
deepest  part  of  it,  a  sort  of  "p^ 


INERAL  VIEW  OF  THE  PLAYA  LAKE  COUNTRY. 


I   DISSOLVED    IN    BRINE 


By 


ROBERT    FRANKLIN 

)ns  of  American  represented  today  by  the  salt  flat — occa- 

ugh  to  supply  all  sionally  covered,  after  a  wet  season,  by 

this  country  for  water. 

This  strange  Borax  Lake,  as  it  is 
guesswork.  A  called,  in  the  northwest  corner  of  San 
been  found,  and  Bernardino  County,  is  what  is  called  a 
t.  All  that  has  "playa,"  or  intermittent  lake.  But  even 
>ut  the  solution  when  there  is  no  water  there,  as  is  usu- 
it  to  dryness  in  ally  the  case,  the  salt  crust,  which  is 
other  salts  with  very  porous,  is  saturated  with  a  brine 
it  it  up  in  bags  that  rises  to  within  a  few  inches  of  its 
surface.  The  brine  contains  forty-three 
plain  of  white  per  cent  of  solids,  and  seven  per  cent  of 
i  feet  thick  and  it  is  potash, 
square  miles.  The  "pocket"  has  received  the  drain- 
ordinary  salt,  age  from  surrounding  hilts  for  many 
f  soda,  borax,  thousands  of  years,  during  which  vast 
s.  It  is  a  de-  quantities  of  mineral  salts,  dissolved  out 
I  ancient  lake,  the  rocks,  accumulated  in  it.  Eventually 
ate  ranges,  in  the  water  evaporated,  but  the  salts  re- 
ifornia.  main,  forming  the  glistening  white  plain 
d  several  hun-  described. 

surface  level  In  trying  to  cross  this  plain  under  a 

bove    the  salt  brazen   sun,  many  men  have  lost  their 

shown   by  the  lives.      The    mirage    plays  some  of  its 

ne    along  the  strangest   tricks  here,  and   the  traveler 

it  diminished  passing  over  the  lake  bed  can  generally 

tion,   and  the  see  what  appears  to  be  a  broad  sheet  of 

■  "pocket,"  is  water  only  a  little  way  ahead — always  a 
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The  price  soon  fell, 
rles  and  Skillings  were 
orax"  (F.  M.)  Smith, 
roperty  to  an  English 
Englishmen  sunk  wells 
lonate ;  and  recently, 
inquiry  was  started  by 
they  tried  for  potash, 
a  gasoline  engine  and 
rom  their  wells  streams 


Found  PorASti. 

of  brine  which 
proved  to  contain 
seven  per  cent  of 
potassium  oxide. 


TECHNICAL   WORLD   MAGAZINE 


PRISON  MADE  OF  BAMBOO 

IT  is  an  old  story  that  "stone  walls  do 
'  not  a  prison  make,  nor  iron  bars  a 
cage,"  In  the  Philippine  Islands  iron  bars 
are  not  required  even  to  make  a  cage  for 
human  beings. 

The  structure  in  the  accompanying 
photograph  is  easily  recognizable  as  a 
cage,  and  is  in  fact  a  jail,  on  the  Benguet 
Road,  in  Luzon.  Petty  offenders  are 
confined  in  it  temporarily,  while  on  their 
way  to  the  police  court.  However,  an 
armed  guard  is  stationed  outside,  and 
his  vigilance  makes  the  real  security  of 
the  prisoners. 

jt 

BULBS  IN  HER  BONNET 

CLECTRIC  bulbs  in  a  lady's  hat  is  the 
*"*  latest  device  of  a  Chicago  milliner, 
who  has  cleverly  concealed 
tiny  incandescent   light 
artificial  fruits  and  flo' 
that  trim  the  hat.  For  i 
during  the  day,  the  H 
are  switched  off,   but 
at  night   a   tiny   bat- 
tery concealed  in  the 
head    dress     supplies 
current  for  the  bulbs, 
making  a  beautiful 
and 'striking  effect. 
While     they     may      i 
never     come     into      j 
general  and  popu-      ' 
lar    use,    they    are  incandescsnt  lights 

undeniably  original 
and  could  be  effectively  used  on  the 
in  spectacular  productions. 


K  That  Lifts  a  Twi 


PICKING  ENGINES  UP  FOR 
REPAIRS 
IT  has  been  the  practice  to  use  a  travel- 
*  ing  crane  to  lift  the  locomotive  from 
its  trucks,  to  make  repairs,  and  then 
wheels,  all  this  taking 
In  the  shops   of  the 
md   Northwestern   at 
'a,  a  new  electric  jack 
nstalled  which  makes 
work  of  the  re-wheel- 
rocess,  as  it  is  called. 
This  machine  con- 
sists of  four  large 
screw    jacks     built 
into    the    concrete 
floor  and  operated 
by    a    single     forty 
horsepower  electric 
Hat  Ornaments  motor.      The    loco- 

motives as  they 
come  in  for  inspection  are  first  looked 
over,  then  if  the  driving  wheels  need 
turning  down  or  re-tiring  the  locomotive 
is  run  over  the  electric  crane,  a  beam 
placed  under  the  front  and  rear  of  the 
underframe  and  the  motor  started.  The 
engine  is  lifted  several  feet  off  the  floor 
in  a  twinkling,  allowing  the  drivers  to 
be  removed  and  the  faulty  ones  replaced 
with  new  wheels  while  the  old  ones  are 
undergoing  repairs. 

This  jack  is  capable  of  lifting  two  hun- 
dred tons,  and  each  end  of  the  locomotive 
may  be  lifted  alone  by  throwing  a  lever. 
or  both  may  be  lifted  simultaneously, 
thus  keeping  the  locomotive  level. 

This  is  one  of  the  improvements  that 
railway  repair  men  have  hailed  with  de- 
light. 


Dkt AILED  View  o 


fitting  snugly  on< 
Between  these  twi 
feet  in  length,  t 
cleansed  and  the  \ 
accomplished  by 
successive  rollers, 
shaped  as  to  imp 
motion  to  the  soil 
When  the  washi 
is,  in  similar  mar 
forth  through  the 
gallon  rinsing  ta; 
whisks  it  to  anoth< 
which  leads  over 
dry  the  paper  ant 
terval  of  less  than 
the  rejuvenated 
ically  delivered  to 
tary  machine  iron; 
passing  them  on  d 
drums  and  then 
turn  to  the  pressu 
drums.  Each  tyj: 
but  two  operativ 
bills  and  another 
crisped  money  is 
completion  of  the 


SENDING  MONEY  TO  THE      " 

WASH 
THE  realization  of  the  dream  of  clean 
*  currency  has  come  about  through 
the  recent  perfection  by  inventors  in  the 
United  States  Treasui^y  Department,  of 
machines  that  will  wash  and  iron  paper 
money  on  a  large  scale  at  low  cost.  In 
the  end  these  will  probably  save  the  gov- 
ernment a  million  dollars  a  year  and  will 
likewise  prove  an  economy  for  bankers 
in  all  parts  of  the  country. 

The  essential  feature  of  the  new  ma- 
chine consists  of  tiers  of  copper  rollers 
set  in  an  oblong  framework — weight 
about  eight  hundred  pounds — which  may 
be  raisetl  or  lowered  in  three  seconds 
and  which,  when  in  position  for  the 
washing  operation,  fits  snugly  into  a  one 
hundred  gallon  tank,  filled  almost  to 
over-flowing  with  a  solution  in  which  is 
dissolved  a  special  soap,  the  formula  of 
which  was  discovered  by  the  Federal  of- 
ficials. Passing  back  and  forth  over  the 
rollers  is  what  appears  to  the  ordinary 
observer  to  be  a  web  of  cotton  duck  but 
is  in  reality  two  of  these  endless  bands. 


The  Laundered  Cur 


URES  FAIR 


idustry  today  has  its 
isurement,  and  instru- 
for  measuring".  The 
absolutely  exact,  and 
iie  Bureau  is  the  court 
It  keeps  in  its  posses- 
determined  measures 
ites  of  which  are  sold 
facturers  in  many  in- 

tly  has  it  come  to  be 
quality  in  all  thing^s 
5  fundamentally  upon 
irements.  This  is  true 
n  in  the  fine  arts.  For 
stance,    one    hears    a 
ainter  speak  of  "color 
values,"   "tones  of 
color,"  and  "color 
transparency."  But 
these   are    matters 
reducible  to  an  ex- 
act physical   basis. 
The     Bureau     has 
already    developed 
a  method  for  con- 
structing   what     it 
calls     a     '^rational 
color    scale,"    and 
for      establishing 
"primary  standards 
of  pure   color" — a 
system   which    has 
many     industrial 
apjplications. 

By  paying  a  nom- 
inal fee,  any  man- 
ufacturer mav  have 
is    own    measures 
sled  for  accuracy.    In 
)  manner  electric   in- 
lents  of  all  kinds  are 
and    certified;    and 
>ame    thing    is    done 
ibout  fifteen  thousand 
il   thermometers    an- 


TECHNICAL   WORLD   MAGAZINE 


determined  is  the  amount  of  heat  ob- 
tained by  burning  a  certain  quantity  of 
pure  cane  sugar.  To  insure  its  purity, 
the  sugar  is  recrystallized  in  a  vacuum. 
Many  samples  of  it  are  sent  out  for  scien- 
tific use.  The  Bureau  also  tests  cements, 
concretes,  steels,  irons,  bricks,  clays,  rub- 
bers, leathers,  inks,  paints,  mucilages, 
twines,  ropes,  and  oils — nearly  all  of  such 
work,  however,  being  done  for  the  gov- 
ernment, as  a  means  of  determining  the 
quality  of  materials  to  be  purchased. 
Paper  is  tested  for  fiber  composition — by 
the  microscope — folding  endurance,  ten- 
sile strength,  etc. 

At  the  same  time,  all  of  the  knowledge 
possessed  by  the  Bureau  is  at  the  service 


which  to  measure  the  length 
and  strength  of  fibers,  (he 
thickness  of  yarn,  the 
strength  of  his  cloth,  etc 
Definite  and  accurate  un- 
derstanding of  such  mat- 
ters is  a  fundamental  neces- 
sity in  his  business. 

The  Bureau  has  standard- 
ized samples  of  all  the  com- 
mercial alloys  used  for  mak- 
ing steel  in  theUnited  States. 
It  furnishes  such  samples 
to  the  steel  manufacturers, 
at  the  moderate  price  of 
two  dollars  apiece,  and  they 
serve  as  "checks,"  lack  of 
correspondence  with  them 
promptly  revealing  any  im- 
perfection in  the  make-up 
of  the  metal  mixtures.  In 
the  same  way  samples  of 
brass  are  supplied  to  those 
who  want  them. 

The  aneroid  barometer, 
so  commonly  used  by  ex- 
plorers and  surveyors  for 
determining  elevations 
above  sea  level,  is  not  an 
absolutely  accurate  instru- 
ntent.  The  Bureau  is  tr)- 
ing  to  make  it  much  more 
perfect,  and  expects  it  to 
be  useful  to  aviators.  So 
NnTcwiifd  enormously  varied  are  the 

activities  of  this  branch  of 
the  government,  however. 
that  it  would  be  hopeless  to  try  to  men- 
tion more  than  a  few  of  them  in  the  brief 
space  here  allowed.  A  point  not  to  be 
omitted,  however,  has  to  do  with  the  ac- 
curacy of  glass  measures,  which,  in  the 
form  of  flasks,  pipettes,  etc.,  are  tested 
by  thousands.  A  quart  cup  will  not 
"deliver"  a  full  quart,  because  some  of 
the  fluid  remains  in  the  receptacle.  Con- 
sequently, we  have  now,  for  exact  meas- 
urement, two  kinds  of  quart  cups — one 
that  holds  a  quart,  and  another  that  pours 
out  a  quart.  The  precise  difference  be- 
tween them  must  be  known,  and  this  has 
been  determined  by  the  Bureau  of  Stand- 
ards. 

Congress  recently  gave  the  Bureau  of 


of  the  public  at  large.  The  manufacturer  Standards  seventy-two  thousand  dollars 
of  woolen  or  cotton  fabrics,  for  example,  with  which  to  make  experiments  having 
can  obtain  from  this  source  standards  by     in  view  the  development  of  a  new  system 


iHoOviB  One  Hob- 


;  PALACE." 

•  ol  Iho  basin  which 

us  He  lauabtliere. 


ity.  In  order  to  satisf 
well  ran  wild  more  than  twelve  million  ous  oil  men  and  scienti 
barrels  of  oil  were  lost.  An  earthen  tank  field  several  months  a 
with  a  capacity  of  two  million,  six  hun-  been  placed  upon  the 
dred  thousand  barrels  was  constructed  strument  was  entirely 
and  this  was  quickly  filled  by  the  over-     a  terrific  roar  that  sho 

some  distance  around,  the  solid  column 
f"  of  oil  shot  into  the  air  to  a  height  of  491 

feet  by  actual  measurement.     The  flow 
V'  was  permitted  to  continue  unrestrained 

"  for  twenty  minutes  during  which  period 

y  careful  measurement  of  the  output  was 

■;  made  and  this  showed  it  to  have  a  daily 

^  capacity  of  1 10,000  barrels. 

JH 
^'  WORLD'S  LARGEST  ELECTRIC 

"<  GARAGE 

^    .  r\ENVER,    Colorado,   claims  to   have 

•^  '-^  the  largest    exclusively   electric  ga- 

"  rage  in  the  world.    Furthermore,  exten- 

sive inquiry  has  not  yet  located  so  large 
a  one-floor  garage  for  any  class  of  auto- 
mobiles. 

The  establishment  in  question  has  a 
floor  space  of  one  hundred  by  two  hun- 
dred fifty  feet,  and  a  capacity  of  over 
two  hundred  cars.  It  is  maintained  in 
connection  with  a  factory  and  is  devoted 
exclusively  to  electric  automobiles. 


NEW  ART  OF  AERIAL 
PHOTOGRAPHY 

THIS  picture  shows  the  preliminary 
*  stage  of  taking  an  aerial  photograph. 
The  gigantic  tripod,  in  the  foreground, 
towering  far  above  the  building,  which 
is  sixty  f,eet  high,  is  probably  the  tallest 
HoisTiHo  A  Camera  to  tripod  in  the  world,  being  one  hundred 
THB  Te*  OF  Its  IOO-  f-.i   i,:™!. 
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have  been  taught 
ovements  and  obey 
;r  is  a  marvel  to  all 
perform.  They  are 
g  and  instructive. 


Giving  ah  Exhibition. 


ur  more.    The  new  sub- 
be  of  122  tons  displace- 
i  surface  speed  of  eight 
ts  and  seven  knots   sub- 
■   armament  consisted  of 
o   tube    with  two   spare 
torpedoes.    The  orig- 
inal Holland  is  now  a 
rehc  at  the  Annapolis 
Naval  Academy, 

Against  the  subma- 
rine there  is  no  de- 


booms  are  utterly  use- 
ipotent;  vigilance  is  of 
)eed  cannot  save  a  ship 
■uction,  for  there  is  no 
len  or  in  what  direction 
dern  submarine  can  go 
:ruise  of  three  or  four 

can  approach  any  ves- 


,  FOR  TRANSPORT,  IF 

and  offering  all  sorts 
)  clinch  sales.  The 
freakiest  induce- 
ment is  being  pre- 
pared by  France. 
The  steamship 
Kangnroo,  recent- 
ly built  at  Bor- 
deaux, has  a  spe- 
cial hold  into  which 
a  submarine,  or 
"submersible"  as 
the  French  call 
them,  can  be  float- 
ed through  a  tun- 
nel in  the  hull  for 
delivery  to  distant 
customers ! 

The  Italians,  too, 
build  "submersi- 
bles"  of  a  type  in- 
vented by  Laurenti. 
German  under- 
water craft  are 
built  by  Krupp. 
Landlubbers  might 
consider  the  classi- 
fication of  submer- 
sibles  and  subma- 
rines as  a  distinc- 
tion without  a  dif- 
ference. The  only 
apparent  difference 
is  that  while  the 
submarine  is  spin- 
dle shaped  the  hull 


SUBMARINES    UP-TO-DATE 
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of  the  submersible  more  nearly  approxi- 
mates the  lines  of  surface  craft.  There 
are  more  vital  differences  not.  apparent 
to  any  but  an  expert,  and  which  are  not 
readily  understood  by  others. 

While  it  has  been  conclusively  demon- 
strated— on  paper — that  the  submersible 
is  as  much  superior  to  the  submarine  as 
the  latter  is  to  the  former,  the  significant 
fact  remains  that  no  Holland  type  sub- 
marine has  ever  been  lost,  nor  has  a 
single  life  ever  been  lost  on  such  a  craft. 
Yet  in  ten  years  there  have  been  twenty 
accidents  to  submersibles,  or  other  sub- 
marines, in  which  one  hundred  and 
twenty-nine  lives  have  been  lost. 

Under  these  circumstances  it  is  com- 
forting to  know  that  the  United  States 
Government  has  none  but  Holland  type 
submarines  and  still  more  consoling  to 
learn  that  the  requirements  of  our  navy 
are  more  exacting  than  those  of  any  other 
nation.  While  submersibles  are  only 
capable  of  descending  to  a  depth  of  a 
hundred  to  a  hundred  and  forty  feet  at 
most,  no  submarine  is  accepted  by  this 
Government  until  it  has  undergone  the 
actual  test  of  submersion  to  a  depth  of 
two  hundred  feet.  The  boats  are  really 
capable  of  withstanding  the  pressure  at 
a  depth  of  two  hundred  and  fifty  feet. 

Should  the  submarine  ever  start  for 
the  bottom  in  deep  water  a  safety  device 
is  waiting  to  bring  it  up  again  as  soon  as 
it  reaches  a  predetermined  depth.  This 
device  works  like  the  safety  valve  on  a 
steam  boiler.  The  instant  the  fixed  depth 
is  reached  a  diaphragm  in  the  outer  skin 
of  the  vessel  yields  to  the  pressure,  which 
opens  a  cock  admitting  air  at  one  hun- 
dred pounds  pressure  or  more  into  the 
ballast  tanks,  forcing  out  fifty  or  sixty 
tons  of  water  in  a  few  seconds.  This 
tremendous  increase  in  buoyancy,  even 
in  spite  of  a  big  leak,  causes  the  subma- 
rine to  dart  to  the  surface  at  great  speed. 


In  tests  the  boats  jump  almost  out  ( 
the  water,  sinking  back  with  a  resoun( 
ing  splash. 

If  a  Holland  type  submarine  should  I 
irreparably  damaged  its  occupants  sti 
stand  an  excellent  chance  of  escape.  A 
four  hatches  extent  down  into  the  hu 
so  as  to  form  escape  tubes.  The  covei 
have  springs  to  throw  them  open  whe 
unfastened.  If  the  vessel  fills,  the  pre 
sure  is  equalized  regardless  of  depth,  s 
there  is  no  trouble  in  opening  the  hatche 
At  the  station  of  every  member  of  t\ 
crew  where  he  can  lay  his  hands  on 
instantly,  even  if  the  lights  all  go  ou 
is  an  escape  helmet  with  a  jacket  an 
belt  such  as  divers  wear,  together  with 
breathing  apparatus  with  oxygen  enoug 
to  last  one  hour  and  a  life  belt.  If  tl 
vessel  fills  the  water  compresses  the  a 
at  the  top  so  that  the  men  can  sti 
breathe  while  they  are  putting  on  the 
helmets.  Then  they  have  but  to  due 
their  heads  enough  to  get  into  the  bo 
tom  of  the  escape  tubes  and  so  find  the 
way  out.  Once  at  the  surface  they  ii 
flate  their  life  belts,  then  open  the  wii 
dows  of  their  helmets  to  the  outer  a 
and  wait  for  rescue.  In  England  a 
members  of  submarine  crews  are  traine 
in  this  method  of  escape  in  tanks  bui 
•  for  the  purpose. 

A  vital  difference  between  the  sul 
mersibles  in  vogue  on  the  continent  ( 
Europe  and  the  Holland  submarine  use 
by  England,  Russia  and  the  Unite 
States  is  that  the  submersibles  are  bui 
for  high  speed  on  the  surface  but  ca 
only  run  submerged  at  five  or  six  knot 
while  the  submarines  can  run  at  ten  c 
eleven  knots  submerged.  As  these  boa 
are  defenseless  and  therefore  useless  c 
the  surface  in  an  engagement  our  Go^ 
ernment  has  insisted  on  the  highest  po 
sible  submerged  speed  rather  than  c 
high  surface  speed. 


lemory  at  all  times.  If  I 
er  that  I  have  placed  a 
r  dishes  at  a  certain  spo< 
m  apt  to  bump  into  them 
n  the  whole  pile.  But  I 
ve  mishaps  like  that.  I 
about  me  and  remember 
g- 

stove  the  rule  is  that  the 
JT  baking  about  ten  min- 
nze  is  lighted.    I  light  the 
de  first  and  then  the  near 
'n't  run  the  risk  of  bum- 
crossing  the  near  light, 
s,  a  large  one  that  strikes 
;  half  hour,  and  a  small 
I  have  had  the  glass  re- 
:11  by  feeling  the  hands 
t  is. 

'ing  when  anything  is 
:  I  depend  on  my  senses 
persons  do.  Of  course 
t  it  with  a  straw.  With 
shake  the  pan  to  see 
baked  at  .the  bottom, 
that  I  can't  explain  I 
:e  a  thing  out  and  I 
■.ake." 


LL  THE  COOKING 


WOMAN  CHAUFFEUR  MAKES 

A  SUCCESS 
rf^OLLEGE  woman,  medical  student, 
^  chauffeuse  and  chaperone  are  a  few 
of  the  claims  to  distinction  of  Mrs.  Alice 
E.  Waxham,  of  New  York  City,  who 
recently  entered  the  aatomobile  business 
as  the  only  licensed  public  chauffeuse  in 
the  world.  In  an  advertisement  ad- 
dressed to  the  women  of  New  York,  she 
offered  to  take  them  on  shopping  trips, 
visits  or  on  rides  for  recreation  and  to 
act  as  a  chaperone  on  the  automobile 
rides  of  the  younger  people. 

Part  of  her  work  will  be  among  the 
convalescents,  whom  she  will  take  for 
recreational  rides.  For  this  reason  a 
low  swung  electric  coupe  is  used.  The 
electric  was  selected  because  it  is  clean 
and  noiseless  and  therefore  does  not  try 
the  nerves  of  delicate  persons.  Its  easy 
control  commended  it  for  use  in  the 
crowded  shopping  districts. 

Starting  in  with  one  car  which  she 
drove  herself,  Mrs.  Waxham  has  ordered 
a  second  machine.  When  this  is  placed 
in  service  it  will  be  driven  by  a  young 
woman  who  was  a  class-mate  of  Mrs. 
Waxham  at  Wellesley  College. 

The  time  may  come  when  all  chauf- 
feurs will  be  required  to  be  college  grad- 
uates, though  doubTless  that  will  be  a 
distant  day. 


tied  that  way  he  found 
ere  caught.  When  he 
iming  with  a  knife  to 


both  dead.    The  im- 
n  too  much  for  them. 
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of  the  terrible  "yel- 
he  bud,  as  they  ap- 
pear in  one  of  the 
kinderga  rt  e  n 
schools  of  the  Jap- 
anese    in    Ha- 
waii.       They 
look  a  harmless 
lot    of   young- 
sters,   not    the 
sort  that  would. 
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Pacific     Ocean  | 

when  thpv  li^.i  t 


apparently 
threaten  t  h  ^, 
peace  of  the 
Pacific  Ocean 
when  they  liaii 
attained     their 
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Largest  bo( 

WORl 

THIS  book,  said  to 
*  the  world,  is  on  e: 
the  rooms  of  a  medica 
It  weighs  1200  pounds 
men  to  carry  it.  It 
when  closed ;  when  c 
half  feet  one  way  ar 
other.  The  leather  foi 
weighed  fifty  pounds. 
specially  constructed  t; 


FENCE  MADE 
THIS  unique  fence 
^  seen  in  St.  Petersl 
encloses  the  premises 
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majority.     In  fact,  they  would  appeal  to 
all  women. 

The  population  of  the  Hawaiian  isl- 
ands is  less  than  two  hundred  thousand. 
The  Japanese,  Chinese  and  Koreans 
number  more  than  half  of  these.  In 
spite  of  the  vaunted  initiative  and 
skill  of  the  Japanese,  the  immigrant  rep- 
resentatives of  that  race  in  the  Hawaiian 
islands  are  not  equal  in  ingenuity  to  the 
German,  English,  Scotch,  Irish  or  Swedes 
who  come  into  the  United  States.  They 
have  proved  themselves,  under  white  su- 
perintendents, skillful  workers  in  the  me- 
chanic arts,  in  Hawaii.  They  are  largely 
employed,  however,  as  unskilled  laborers 
in  the  cultivation  of  the  great  sugar  plan- 
tations. 

What  the  car- 
reers of  these  little 
chaps  of  the  kin- 
dergarten will  be 
is  entirely  another 
question.  Surely 
under  this  sort  of 
training  the  rising 
generation  of  Japs 
in  Hawaii  should 
make  themselves  as 
much  heard  in  pro- 
portion to  their 
numbers  as  have 
those  in  the  home 
country.  hdob  VoumE  that  Wbighs  Oveb  Haip 
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bright.  The  idea  or 
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framework  of  the  sti 
meshing  and  on  this  if 
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FARM    MANAGEMENT    MADE    AN 
EXACT    SCIENCE 

By 
CARLYLE    ELLIS 


TO  a  class  of  one  hundred 
Cornell  students  a  stick  was 
shown  and  each  was  asked  for 
a  written  guess  of  its  length. 
Individual  guesses  varied  sev- 
eral inches  but  the  average  was  447. 
The  length  of  the  aick  was  44.1  inches. 
The  error  was  only  a  little  more  than  one 
per  cent. 

This  is  a  familiar  test  of  the  accuracy 
of  averages  and  its  results  are  always 
about  the  same.  They  are  accurate — re- 
markably so.    Upon  this 


at  the  management  of  a  mixed  lot  oj 
farms  off  somewhere  on  a  railroad  hard- 
ly promises  to  lighten  the  offering.  The 
results  are  illuminating,  however,  and  is- 
leresting,  even  if  one  is  not  a  farmer. 

A  farm  survey  is  a  gathering  of  a  mul- 
titude of  facts  about  farms,  their  diges- 
tion by  tabulation  and  mathematical  mas- 
tication and  their  reissue  as  a  series  of 
known  and  detinitely  related  factors,  in 
which  the  human  element  is  conspicuous- 
ly present.  It  is  a  sort  of  modem  oracle 
that  answers  almost  any 
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FACTORY    RUN    BY    CRIPPLED    MEN 


Some  six  yes 
John     P.     Pre; 
wealthy    capita! 
Kansas  City  was 
ribly  injured  in 
elevator  acci 
dent.       Every- 
thing    was 
done     that 
money  could 
do    for    the 
rich  man, 
but       he 
e  m  e  r  ged 
from      the 
hospital   with 
one   arm   and 
one     leg    less 
than     when     h 
entered     it.      I 
surgeons  set  at 
to    investigate 
merits  of  the  v 
ous  artificial  li 
then  on  the  mar 
By    one     of    tl 
curious   whims 
destiny     a     ch£ 
remark  in  the  s 
ment  of  a  Pulli 
ried   to   the  eai 
Prescott's  surg< 
some  reluctance 
of  incredulity, 
investigate.    Tl 
were     used    wi 
within  twenty- i 
of    dispatches 
evidenced  the  a! 
of  the   investig; 

chinist,  was  brought  on  from  Pennsyl- 
vania and  gave  a  demonstration  of  his 
marvelous  arm  that  amazed  all  who  saw 
it.  He  was  commanded  to  produce  its 
mate  instanter.  And  later  when  Mr. 
Prescott  became  its  possessor  he  became 
so  enthusiastic  that  he  set  up  a  factory 
and  placed  Carnes  in  charge. 
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bs  fo 
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;s.  Ther 
o  atmos 
;re  o 
m  in  thi 
iry ;  th 
ayes  ar 
.ppy  ant 
self-reli 
ny  othe 

Perhap 
the  prod 
labor  i 
ig  happi 
)  others 
rate  the; 
;reat  in 
in  thei 
ment  ant 
well  con 
It  witl 
lieir     lot 


In 
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s  h  o  1 

thei 
skil 
is  no 
I  e  s 
t  h  a 
ri  en  i 
other  shopi 
and  they  have  wo 
some  renown  in  att 
letics,  for  their  ba 
team  recently  defeated,  in  a  five-innin; 
game,  a  scrub  nine  of  the  local  Y.  W 
C.  A.  Certainly  this  is  a  fine  record  fo 
two  dozen  si>called  "cripples." 
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*  "shove 

ened  with 

the  possib 

its  eggs  ai 

ing  fnvesd'g 

Homer,    i 

This  speck 

a  catfish,  bi 

the  sturgcc 

largesta 

abundant  in 

such  as  Mo 

connected  i 

lower  read 

the  Missi 

River,  h 

region  the  f 

for  it  is  i 

tant  Most 

monly  it  is 

in  seins. 

The  spoc 
eat  is  on^  of 

most  singu 


ill  position.  This 
girder,  probably 
the  longest  and 
heaviest  of  its  type 
in  the  world,  was 
brought  to  Wor- 
cester from  the 
mills  at  Steel  ton, 
Penn.,  on  a  train 
of  five  flat  cars  of 
steel  construction. 
The  total  length  of 
the  girder  is  122 
feet  6  inches ;  its 
height  islOfeetlli^ 
inches,  and  its 
weight,    1.39    tons 

oNBiLL  FrsH  P^"^  ^'^'■'  '^  *^^ 
supported  during 
transit   by   shoring 

against  bolsters  carried   on   the 

:nd  fourth  cars  of  the  train,  the 

being  of  10  by  12-inch  oak, 

d  by  iron     ' 

ars  hada< 

ich,  the  ot 


fishes  in  American 
waters.  Its  nearest 
living  relative  oc- 
curs only  in  cer- 
tain rivers  of  China, 
Found  only  in  the 
lakes  and  rivers  of 
the  central  United 
States,  its  spawn- 
ing grounds  are 
unknown,  and  no 
very  young  speci- 
mens have  ever 
been  seen.  On  this 
account  there  is 
likely  to  be  trouble 
in  obtaining  its 
eggs.  A  serious 
biological  problem 
is  involved; 
the  experts  are  go- 
ing to  do  their  best 

to  puzzle  it  out.  Sometimes  the  fisl 
"paddlefish,"  on  ac 
ng  paddle-shaped  jaw 
ength  of  six  feet  anc 
yi  160  pounds. 
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PORTED    WEEVIL    DESTROYS 
ALFALFA 

By 
R.    E.    BACHELOR 


insect  new  to  this  country,  that 
may  rival  the  cotton-boll  wee- 
vil in  destructiveness,  has 
made  its  appearance  in  Utah 

L  and  adjacent  sections  of  Wyo- 

d  Idaho,  where  it  is  exciting  ut- 

arm.    It  is  the  a'- 

wvil,  a  snout-bcetl 

elated  to  the  cottoi 

evil,  and  threater 

ost    valued    forag 

native  home  of  th 

the  whole  regio 
he  Mediterranean 
jhere,  however,  it 
i  in  check  to  a 
extent  by  its  own 
I  enemies.    By  som 

unknown     it    ha 
d  from  southern  Ei 
D  Utah  at  one  bound, 
ireed  from  interfer-        nativb  tigkb  Bi 
ly  its  accustomed  foes         '""^^^  ^  wsbvIi 


— which,  of  course,  have  not  come  aloi 
with  it — it  is  multiplying  and  spreadii 
at  a  most  alarming  rate. 

The  dispersion  of  this  insect  is  rapi 

its  despohation  terrible.    First  noticed 

Utah  in  1904,  it  now  covers  more  th; 

*"ur  hundred  square  mik 

d  the  loss  to  the  ajfal 

op  in  the  infested  regit 

from  one-fourth  to  on 

ird    of    the    total.     It 

ormously    prolific,    eai 

male    laying    more    th; 

o  hundred   eggs. 

Millions  of  these  we 

vils    crowd    together 

the  fields,  and  often  a 

found  piled  up  in  stac 

considerable    size,    lil 

ycocks.    Sometimes  bar 

e  almost  completely  co 

ered  with  their  swarms,  ai 

T       the   annoyance   they  can 

to     men     working   in    ti 


il 
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The  one  it  the  r 

nothing  is  A 

they  will  ru; 

now  provi(le( 

to  distribute  t 

tances,  flying 

canals  and  dih 

Hiding  in  any 

are  liaWe  to  i 

shipped  from  a 

be  transferred  b 

passing:  through, 

In  late  August 

ter  quarters,  pass 

den  among  matte 

vegttation,  or  in 

wherever-  they  cai 

the  first  wa/m  day; 

resume  activity  am 

falfa  fields. 

One  of  the  expei 
has  been  with  an  or( 
such  as  IS  used  in 
over  the  infested  fieli 
efi^ective  in  fctroyii 
also  kills  most  of  (lie 
not  destroy  mnj  of  i 
Tlie  best  thing  to  do 


IMPORTED   WEEVIL  DESTROYS  ALFALFA 
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o  check  their  operations, 
he  second  crop.  Being' 
ith  wings,  they  are  able 
r  species  over  long  dis- 
h  in  the  air.  Irrigating 
;s  help  them  to  scatter. 
'evice  or  aperture,  they 
carried  with  articles 
infested  region,  or  to 
wagons  or  automobiles 

the  beetles  go  into  win- 
ing the  cold  season  hid- 
;d  grass  or  other  such 
any  kind  of  rubbish, 
m  find  shelter.  When 
/s  of  spring  arrive,  they 
nd  scatter  over  the  al- 

erimetits  made  in  Utah 
irdinary  street  sweeper, 
n  cities,  which,  driven 
lelds.  seems  to  be  most 
oying  the  cocoons.  It 
rhe  larvae.  But  it  does 
of  the  beetles, 
o  do  under  the  circum- 


stances is  to  procure  the  importation  o 
some  of  these  natural  enemies,  and  tun 
them  loose  in  the  alfalfa  fields.  By  gooi 
luck,  the  Bureau  of  Entomology  had  al 
ready  in  Italy  an  agent  specially  skille) 
in  such  work,  W.  F.  Fiske. 

Mr.  Fiske  collected  large  numbers  o 
weevil  cocoons,  and  also  many  alfalfj 
stems  containing  eggs— both  eggs  an< 
cocoons  being  sure  to  be  more  or  lesi 
parasitized.  He  sent  the  material,  packet 
in  small  boxes,  in  cold,  storage  to  New 
York,  whence  it  was  forwarded  by  re 
frigerator  express  to  Salt  Lake  City.  Ii 
addition,  he  shipped  many  weevil  larva 
that  were  infested  by  parasites. 

Most  of  the  parasitic  insects  concernec 
are  tiny  four-winged  flies  (more  strictlj 
.  speaking,  hymenoptera),  which  lay  theii 
eggs  either  in  the  eggs  of  the  weevil  01 
in  the  bodies  of  the  weevil  larvae.  T( 
hatch  them  out  is  simply  a  matter  o 
keeping  the  parasitized  material  in  a  suit- 
able receptacle,  at  Rummer  temperature 
This  is  what  is  done  at  the  laboratorie: 
in  Salt  I^ke  City  and  Murray— the  ma- 
terial being  placed  in  light-tight  boxe; 
through  one  side  of  which  small  glasi 
tubes  are  thrust.  The  parasites  craw 
out  into  the  tubes,  seeking  light,  and  thi 
tubes  are  then  removed. 

Two  species  of  egg  parasites  were  thu; 
obtained,  and,  several  generations  o 
them  -having  been  reared  in  the  labora 
tory,  little  cages  made  of  wire  covere( 
with  cheesecloth  were  placed  in  an  al- 
falfa field.  These  cages  were  "over- 
stocked" with  weevil  eggs  by  confining 
numbers  of  weevils  in  them.  Then 
when  the  eggs  were  thus  made  ready 
the  parasites  .were  placed  in  the  cages 
By  this  means  the  parasitizing  of  the 
weevil  eggs  was  insured,  and  within  tet 
days  a  fresh  generation  of  four-winget 
flies,  produced  under  conditions  approxi 
mately  those  of  nature,  was  liberatet 
from  the  cages  to  scatter  abroad. 
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c  Car  for  Testing  Aeroflamss. 

rEST  AEROPLANES 

w    Aerotechnic   Institute  near 
has    recently   been    completed 

occupies    extensive    buildings 
ids  at  St.  Cyr.     It  is  endowed 
[\d  of  one  mii- 
irs  by   Henry 

and   with   an 
income.      The 

to  provide  a 

establishment 

in  connection 
:  University  of 

order  to  carry 
kinds  of  tests 

leroplane     sur- ,_ ...  _ 

,.  "^  ,    . ,  Blower  for  A iR  Cu 

lelices  and   the  ed  Againsi 

d  this  will  ad- 
natters  considerably  in  this  field. 
An  hall  is  used  to  install  apparatus 
study  of  air  movements,  and  pow- 
last  fans  and  helix  testing-  appa- 
vill  be  used.  An  interesting  fea- 
an  electric  car  which  runs  on  a 
learly  a  mile  long  and  is  used  for 
r  measurements  on  different  kinds 
)plane  surfaces.  Current  comes  to 
,r  by  contact  rails,  and  the  pilot 
at  an  overlooking  post  on  the 
ig  can  run  the  car  at  speeds  up  to 
indred  feet  a  second.  Instruments 
e  car  show  the  wind  pressure  on 
irface  at  different  speeds.  The  es- 
hment  is  directed  by  Professor 
in,  and  contains  a  number  of  labora- 
1,  besides  an  electric  plant  and  a  ma- 
shop,  A  circular  building  is  beit^ 
lied  for  testing  helices  and  aeroplane 
ices  by  running  them  around  a  track 
n  arm  which  is  pivoted  at  the  center 
driven  by  an  electric  motor. 


AN  ELECTRIC  ANIMAL 
AMBULANCE 

AN  snimal  ambulance,  built  for  tl 
■'^  special  purpose  of  caring  for  injun 
or  dying  horses  quickly,  is  being  used 
Boston.  The  ambulance  is  stationed 
and  patrols  the  congested  teaming  di 
trict  of  Boston's  north  end.  The  botto 
of  the  vehicle  is  so  arranged  that  it  a 
be  swiftly  slid  out,  in  case  the  animal 
lying  down.  Then  the  afflicted  beast 
rolled  over  onto  this  convenient  bed  ai 
the  platform  is  easily  drawn  back  in 
the  wagon  by  means  of  a  windlass. 

In  case  the  horse  is  in  a  standing  pos 
tion,  he  is  drawn  in  on  the  sliding  pla 
form  and  a  heavy  canvas,  running  OV' 
rollers  and  under  the  horse's  stomac 
keeps  him  in  a  comfortable  position  un' 
he  reaches  the  vetei 
nary  surgeon. 

Every   conceivab 

emergency     has     bci 

planned   for,   it   is   b 

tieved,    in    the    equi| 

ment  of  the  animal  an 

bulance.     A    comple 

outfit  of  tools  is  ca 

ried,  even  to  a  speciall 

.RENT,  TO  Be  DiREc-     desigucd  steel  tripod  i 

AERorLAHES.  tremendous    sustamn 

power.     This  is  to  I 

used  in  case  the  animal  has  fallen  into 

hole. 

When  the  police,  agents  of  the  socie 
(and  they  are  vigilant,  expertly-traim 
men,  too),  or  a  citizen  tells,  sends  < 
phones  that  the  ambulance  is  wanted,  tl 
machine  is  on  the  spot  in  two  or  thr 
minutes. 


Used  in  Boston. 
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lANT  EUCALYPT 
LNIA  excels  in  big  trees,  but 
/  the  largest  tree  in  the  world 
is  this  eucalypt  shown  in  the 
.  Planted  in  April.  1889.  at 
rs  of  age  it  was  fourteen  feet 


es  in  circumference  four  inches 
je  ground.  Two  years  later,  or 
ler,  1911,  its  girth  was  fifteen 
)  inches  at  three  feet  above  the 


Largest  Tiikh  in  the  Would  POk  Its  Age. 

This  species  is  not  a  desirable  timbei 
tree,  but  is  ornamental  and  useful  foi 
fuel.  The  gum  tree  is  the  Californii 
farmer's  reliance  for  fuel  in  the  valleys 
half  an  acre  about  the  barn  or  corral  con- 
stituting the  "wood  lot."  It  can  be  cui 
inside  of  6ve  years,  and  cut  ]>erpetuall) 
thereafter,  as  it  reproduces  itself  rapidlj 
from  the  stump. 


teal  DoKHlcr.  EnKlaad.  Ihcri 
lai  ill  itwpic  plmd  nearly  ° 
beinir »  n-niotelTBlmtiid.  t< 


mile  away. 
laKcrsofWa 


ind  Uic  iltnidaim  rapidly  dii 
[hi  in  ilw  center  o[  Sk  Tillaic. 


.e  ■»']]  tilled  thu  1 


■moved,  and  tli<.'  bi 


nd.  Its  liciglit  is  125  feet  and  its 
id  of  boughs  exceeds  ninety  feet. 
Jlanically,  the  tree  is  £.  I'iminalis,  or 
na  gum.  It  was  planted  by  J.  C. 
"ubbin,  by  the  wayside,  near  Reedly, 
sno  Coimiy,  and  has  grown  untended. 
■  eucalypts  are  grown  from  the  seed 
.hallow  boxes,  and  transplanted  when 
ut  one  foot  high. 


Park.  London.  Abou 
in  all  soclB  nl  weathet 
d  cloas  in  wet  wealbei 
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iZLE    OF    A    CONCRETE    AGE 

By 
GARDNER    HUNTING 


N  the  walls  of  a  temple  in  a 
k  deserted  city,  a  priest,  in 
■  hopeless  bitterness,  carved 
f  the  image  of  a  dancing 
devil.  A  strong  people  and 
1  civilization,  thriving  industry 
shing  arts,  a  thousand  years  in 
were  at  an  end,  and  the  sar- 
imentator  cut  a  picture-curse,  as 
sm    on   the  works   of  a   dying 

•ans,    proud    of   their   material 

are  today  building  their  young- 

of  the  same  stuff  of  which  that 

/as  made  and  are  calling  their 

The  capering  imp  has  gleefully 

for  five  hundred  years  since  he 

le,  in  solitary  enjoyment  of  his 

/er    the   first  American   city    of 

% 

r« 

t's  a  two-edged  joke  now.  Our 
is  ages  old  even  in  our  own  land 
rein  lies  the  laugh  at  us.  But  we 
igh  back  at  the  cavorting  demon 
s  contemptuous  creator,  because 
icrete  his  people  mixed  has  lasted 
centuries. 

.1  is*  the  name  of  the  old  priest's 
iilt  somewhere  between  fifteen  and 
tn  hundred  years  ago.  It  lay — ^and 
es — in  the  heart  of  the  jungle  in 
il  America.  It  and  its  sister  towns, 
\er  queer-sounding  names — Copan, 
^a,  Palenque,  Yaxchilan — ^are  just 
centers  of  scientific  interest  because 
coveries  made  there  by  the  German 
rer  and  archaeologist,  Theobert 
r,  and  by  Dr.  Alfred  M.  Tozzer, 
working  under  agreement  with  the 
ody  Museum  of  American  Archae- 
f  and  Ethnology.  Tikal  is  the  larg- 
nd  the  latest  of  them  to  be  explored 
thoroughness.  It  was  a  real  city 
.  a  square  mile  of  area  for  itself  and 
I  a  cluster  of  suburbs.  It  is  probably 
oldest  of  the  Mayan  cities  and  was 


undoubtedly  the  metropolis  from  which 
the  civilization  of  the  time  radiated;  and 
in  it  the  people  possessed  something  thai 
answered  the  same  purpose  and  accom- 
plished the  same  results  as  the  modern 
concrete-mixer. 

The  architecture  in  these  northern 
Guatamalan  towns  was  totally  unlike 
anything  else  so  far  discovered  in  North 
or  South  America.  The  temples  and  pal- 
aces in  Tikal,  which  may  be  taken  as  a 
type  of  the  others,  were  built  solidly  of 
crushed  stone  and  sand  and  cement, 
faced  with  a  thin  veneer  of  stone,  or  with 
cement  in  our  latest  and  nfost  approved 
fashion.  In  one  instance,  so  far  unique 
in  nearly  a  century  of  intermittent  ex- 
ploration, there  has  been  found  a  true 
.arch  which  could  hardly  have  been  made 
without  the  use  of  moulds  very  similar 
to  those  now  used  in  making  the  arches 
of  reinforced  concrete  bridges  and  via- 
ducts. It  is  probable,  too,  that  the  ordi- 
nary Mayan  arch,  which  resembles  a 
triangle  with  the  upper  end  cut  off,  was 
also  constructed  on  a  temporary  support 
removed  after  the  concrete  hardened.  In 
most  of  the  buildings,  the  retaining  walls 
of  light  stone  remained  in  position,  how- 
ever, and  became  solidified  with  the  con- 
crete poured  between  them. 

Thousands  and  probably  hundreds  of 
thousands  of  people  rich  and  poor,  mas- 
ter and  slave,  ruler  and  priest,  lived, 
worked  and  died,  and  left  no  trace  for 
the  modern  explorer  in  this  long  lost 
city.  But  the  walls  of  the  houses  in 
which  they  worshipped  their  deities  and 
of  the  better  dwellings  stand  almost  un- 
changed to  be  haunts  of  twentieth  cen- 
tury explorers  and  the  panthers  of  the 
jungle.  The  Indians  believed  the  ancient 
homes  were  still  inhabited  by  their  long- 
dead  builders,  and  had  legends  of  appari- 
tions seen  there  and  of  unholy  doings  be- 
hind those  massive  walls.  So  they  named 
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revealed  a  small  room  with  no  other  out- 
Remains  of  similar  "rooms"  have 
e  been  found  in  broken  roof  combs. 
Whether  these  were  mere  structural  ex- 
pedients to  save  weight  and  material  or 
whether  they  hold  some  st ill- to-be-disco v- 
e  to  the  archae- 


these  "cobbled  vaults,"  as  tliey  are  tech- 
nically called.  The  outside  retaining  wall 
was  then  built,  sometimes  with  the  stone 
set  square  but  more  often  with  the  points 
of  the  blocks  turned  inward,  so  as  to 
present  a  rough  surface.     The  concrete 

was  then  poured  between  the  two  walls  ered  secret  is  another  lure 
and  .settled  into  all  the  interstices,  hard-  deist's  fancy. 
ening  into  a  homogeneous  mass.  Inside  The  palaces,  having  no  roof  comby, 
and  out,  the  stones  were  then  covered  had  larger  roomB,  evidently  adapted  to  a 
with  a  thin  veneer  of  cement  and  pOs-  system  of  life  that  suggests  dormitory 
sibly  still  anoll  ""  '""  "'  "  i^.^  -  i  nsiderable  number 
stone.  It  was  hese  buildings  are 
sonry  thus  pro  high  as  five  or  six 
observers  for  m  iiey  are  very  sub- 
believe  the  wal  also,  but  not  so 
composed  entin  endously  heavy  as 
stone.  e    temples,    which 

The  single  e;  A-ere  even  window- 
ample  of  the  tru«  less,  for  no  ap- 
arch  founil,  not  parent  reason 
at  Tikal  but  at  e  x  c  e  p  t  t  h  e 
N  a  k  u  m  ,  avoidance  of 
proves  ,be-  weakening 
yond  a  doubt  apertures. 
that  the  sup-  The  dwellings 
porting  tem-  must  have  had 
porary  arch  outside  stairs, 
must  have  been  more  like  our 
used  much  as  modern  fire- 
in  our  modern  escapes,  for 
practice.  there  seems  to  be 

But,  solid  as  tl  no   provision     in- 

walls  of  these  I  le     for     passage 

pies   look,   tJierc  i    floor    to    floor, 

well  -  founded  adders  or  wooden 

that  there  are  spn^-^a  ,„  mt  slius  were  probably  used 
interior  of  them  to  which  thrJukolb  Foliage  HAtAiMcwr  and  have  long  since  disap- 
there  is  no  access  except  by     "mid^Sn  wmcH'^Tms'TKlcFLE'*'     peared. 

means  of  the  drill.  In  1910                 Was  erected.  Tj,e  history  of   the  peo- 

a  break  was  found  in  one  pie  lies  unread  in  thousands 

of  the  walls  of  a  Tikal  temple,  behind  of   hieroglypiiics   on    building-walls,    on 

the   temple-chamber,  which    looked    like  monuments  and  on  shafts  that  were  set 

some  treasure-seeker's  work,  but  which  up  numerously  in  the  public  squares. 
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.  for  quickly  putting 

:  shoe. 

g-  district  of  Orange 
>ut  forty  miles  south 
iprises  approximately 
The  area  was  origi- 
bog     of     creeks    and 

writh  luxuriant  vege- 
i  it  died  and  decayed, 
d  year  after  year  with 

a  sort  of  peat.  About 

sonic  enterprising  and 
dized    that    the  district 


would  prove  excellent  for  celery-grow- 
ing. After  a  number  of  years  of  labor 
and  perseverance,  he,  with  the  co-opera- 
tion of  others,  succeeded  in  draining  and 
making  it  tillable. 

Although  it  is  constantly  drained,  the 
area  is  nevertheless  always  rather  bo^y, 
and  it  is  because  of  this  condition,  to 
keep  the  horses  from  miring  in  the  moist 
earth,  that  these  mud — or  swamp — shoes 
are  used.  The  horses  .soon  become  ac- 
customed to  them,  and  accomplish  their 
work  very  satisfactorily. 


R    FOR    MODERN    SOLDIERS 

By 


HENRY    GARDINER 

-  Germans,   who   have   the  fire.    Only  recently  has  any  success  been 

ost  wonderful   army  in  the  achieved.     So  high    is    the    penetrating 

orld,  have  long  been  trying  power  of  the  modem  rifle-bullet  that  any 

)  perfect  the  cuirass,  or  ar-  piece  of    steel    or    alloyed   metals   that 

lor  for  the  npper  part  of  the  would  resist  it  would  necessarily  be  so 

;  point  at  which  it  will  be  an  heavy  as  to  be  entirely  impractical  as  a 

otection  against  modem  gun-  portion  of  a  soldier's  equipment  in  the 
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ELK  IN  YELLOWSTONE   PARK. 


NSPLANTING    WILD    ELK 

By 
I.     NEWTON    GREENE 


counties  in  the  State 
lington  have  availed 
;s    of    a    recent    offer 

the  Federal  Govem- 
[  purchased  wild  elks 
Park,  transplanting 
ainous  regions  of  the 
Years  ago  these 
>amed   in  great  herds 

forest -clad  hills;  to- 
ically  extinct  because 
slaug^hter  long  ago 
jrotection  was  given 
r    red    hunters.    The 


Olympic  Mountains,  extending  along  tl 
western  coast  of  Washington,  offer 
haven  of  safety  for  the  elks,  as  the  garr 
laws  thoroughly  protect  them ;  but  tl 
Olympics  constitute  practically  the  on 
feeding  ground  where  elks  in  any  coi 
siderable  number  are  known  to  mat 
their  home  in  this  State,  and  there  is 
growing  desire  to  re-establish  the  hi 
game  in  the  Cascade  Mountains. 

Each   winter   witnesses   the   death   < 
many  elks  in  Yellowstone  Park  becau.' 
the  great   herd   increases   so   rapidly 
cannot  be  properly  fed.    This  distressir 


car.  After  exhausting  every  knovkii 
means  to  bring  the  timid  animals  into 
their  corral,  men  entered  the  car  and 
grasping  the  long,  silky  ears  dr^ged  the 
animals  one  by  one  into  the  open.  The 
first  thing  most  of  the  elks  did  upon 
reaching  the  ground  was  to  race  for  the 
far  end  of  their  corral,  though  others 
stood  motionless  from  fright  and  sur- 
prise. 


POROSITY  OF  LIQUIDS 

Vj^HEN  a  certain  amount  of  powdered 
*'  sugar  is  slowly  poured  into  warm 
water,  the  water  will  dissolve  the  sugar 
and  appear  to  absorb  it  without  increas- 
ing its  volume.  Similarly,  when  alcohol 
is  poured  into  water,  the  resulting  will  be 
less  than  the  sum  of  the  two  volumes. 
Apparently  one  of  the  liquids  has  entered 
into  the  pores  of  the  other. 

The  experiment  as  commonly  per- 
formed in  physics  laboratories  consists  in 
putting  measured  quantities  of  the  two 
liquids  tt^ther,  but  the  effect  would  be 
far  more  striking  were  it  possible  for 
students  to  see  one  of  the  liquids  actually 
soaking  into  the  other.  This  can  be  done 
in  this  way :  Take  two  glasses,  one  filled 
to  the  brim  with  water,  and  the  other 
with  alcohol.  Color  the  alcohol  with  red 
ink  to  make  it  clearer.  The  glasses  should 
not  be  over  full.  Place  a  sheet  of  paper 
over  the  glass  full  of  alcohol  and  with  a 
hand  on  the  paper  to  keep  it  down  on  the 
rim  of  the  glass  invert  the  tumbler  over 
the  glass  fidl  of  water  and  carefully  draw 
out  the  paper.  This  can  be  done  without 
spilling  a  drop  of  alcohol  and  yet  as  soon 
as  the  paper  is  removed,  the  alcohol  will 
commence  to  drop.  Owing  to  the  fact 
that  it  is  colored,  it  is  possible  to  see  the 
alcohol  actually  soaking  into  the  water, 
while  tiny  air  bubbles  that  were  formerly 
contained  in  the  pores  of  the  water  rise 
slowly  to  the  top  of  the  tumbler.  This 
will  continue  until  a  considerable  air 
space  forms  in  the  top  of  the  tumbler. 


SUBSTITUTE  FOR  THE  PIT 
PONY 

OINCE  the  great  coal  strike  in  England 
•^  drew  public  attention  to  the  sad  fate 
of  the  sturdy  little  pit  ponies  which  are 
employed  therein  and  which  are  doomed 


INSKRTING  THK  Glas  Full  op 

to  spend  their  whole  existence  under- 
ground, many  worthy  folk  have  been  at 
pains  to  suggest  the  use  of  various  me- 
chanical contrivances  which  shall  do  the 
work  in  the  mines  which  is  now  per- 
formed by  the  animals.  Among  the  con- 
trivances in  question  is  a  small  locomo- 
tive which  is  already  in  favor  on  the  con- 
tinent of  Europe  and  which  can  be  driven 
either   by    petrol    or  paraffin.     It  is  an 


ALCOHOL  -SOAKING"  INTO  WATER. 


)   MAGAZINE 

400  tons  of  stone 
per  day  are  easily 
hauled  by  this 
useful  little  engine. 
Certainly  it  should 
be  cause  for  rejoic- 
ing among  the  hu- 
mane that   the  day 

.  Retlacr  Ponif^  in  when  ponies  will 
cease  to  toil  under- 
ground is  about  at 

d.  Now  if  niachinery  could  release 
human   toilers   also,    the   millenium 

lid  evidently  be  here. 


INDU'S  TEMPLE  OF  BRASS 
^E    example    of  Indian  brass-work, 
shown  in  the  accompanying  illustra- 
,  is  a  very  remarkable  one.     It  was 
rely  made  by  the  worker  who  hum- 
plies  his  tools  also  before  the  camera 
who  carries  the  burden  of  a  name 
ronounceable  by  English  tongues.  The 
pie  of  brass  he  has  made  was  years 
luilding  and  worked  out  with  infinite 
ence  and   minute  detail.     The   tools 
1  are  all  tiny  as  a  jeweler's  and  the 
I  of  hand  required  is  wonderful,  for 
cutting  of  the  brass  is  clean  and  fine 
accurate  to  plan  with  decorative  de- 
1    in    marvelous    ramification.      This 
:icular  piece  of  brass  work  is  valued 
ix  thousand  dollars — by  English  deal- 
in  stuff    of    this    sort.     The  native 
ker  never  dreamed  of  such  a  princely 
1,   though   perhaps  .-^ix  years   of  his 
life  went    into  the 
making      of      the 
thing,  which,  after 
all,    is    rather   less 
useful      than     the 
space    it    occupies. 
If  such  skill  as  this 
workman  possesses 
could    be     directed 
into    useful    chan- 
nels    and     a     fair 
price     commanded 
for  it,  some  of  the 
people     of     India 
would    be    farther 
away  from  stan-a- 
tion  than  they  are 
at     the     present 
time. 
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His  steamer  ticket  was 
still  in  his  pocket ;  his  sav- 
ings were  gone. 

The  steamship  company 
promptly  called  up  one  of 
the  immigrant  aid  societies 
and  an  interpreter  was  sent 
to  the  dock.  A  description 
of  the  thieves  was  taken, 
the  police  summoned,  and 
a  complaint  lodged.  In  the 
midst  of  the  bustle  which 
attends  the  sailing  of  a 
great  steamer,  a  crowd 
gathered,  friendly,  indig- 
nant, pitying;  a  few  tried 
to  hazard  the  surest  ton 
that  the  thieves  might  be 
caught.  No  one  had  the 
hardihood  to  offer  much 
hope:  the  stricken  boy  was 
like  a  creature  turned  to 
stone,  and  before  the  dumb 
misery  in  his  face  the  faint 
words  of  cheer  died  on 
their  lips. 

When  everything  had 
been  done,  "You  still  have 
your  ticket,"  said  the  in- 
terpreter kindly,  "and  see, 
the  steamer  is  about  to 
sail ;  you  will  go,  will  you 
not?" 

Then  Korodimas  roused 
himself  and  looked  into  the 
face  of  his  would-be  friend. 
The  future  for  which  he 
had  slaved  and  starved 
through  four  irredeemable 
years  of  his  youth  had  van- 
ished like  a  dream.  Why- 
then  should  he  go  back  to 
Greece  with  empty  hands? 

"No,"  said  he  dully,  "I 
will  go  back  to  Biddeford 
and  work  four  more  years." 

And  as  the  gangplanks 
were  drawn  ashore,  the 
hawsers  cast  aside  and  the 
Argentina  slid  into  the 
channel,  the  Greek  boy 
walked  out  into  the  sun- 
shine of  an  October  day 
with  nothing  but  bitterness 
J  fbtch  a  smilb,  in  his  heart,  and  a  dull  rage 

nignmt  oSci>i  beoi  against  this  land  of  his  po- 
niiireadT  tcotial  citizeuship. 


STATE    PROTECTS    ITS    ALIEN 

The  story  of  Korodimas 
is  no  mere  chance  instance. 
It  was  in  appreciation  of 
the  fact  that  there  is  a 
whole  range  of  abuses  and 
legal  evasions  practised  ex- 
clusively among  our  alien 
population  that  caused 
Governor  Hughes  to  ap-: 
point  the  New  York  State 
Immigration  Commission 
in  1908. 

Casting  aside  as  not 
within  their  province  all 
questions  of  federal  policy 
such  as  the  terms  of  ad- 
mission and  exclusion,  the 
members  of  this  Commis- 
sion set  themselves  the  task 
of  studying  the  problem  of 
the  aliens  now  living  with- 
in the  boundaries  of  New 
York. 

Four-fifths  of  all  immi- 
grants who  come  to  the 
United  States  enter  through 
the  gateway  of  New  York. 
They  are  coming  at  the 
rate  of  over  a  million  a 
year  now,  and  more  than  a 
third  of  them  remain  with- 
in the  State,  so  that  New 
York  is  today  the  home  of 
about  a  million  non-citizen 
aliens. 

It  was  the  protection, 
distribution  and  assimila- 
tion of  these  potential  citi- 
zens that  the  Commission 
set  itself  to  work  out  by 
study  and  recommendation. 

The  result  was  the  estab- 
lishment, a  year  and  a  half 
ago,  of  the  New  York 
State  Bureau  of  Industry 
and  Immigration,  with 
Miss  Frances  Kellor  at  its 
head. 

"If  you  need  advice, 
come  to  this  office  where 
you  will  find  someone  who 
speaks  your  tongue  and  will 
try  to  help  you  free  of 
charge."       This     legend, 

printed  in  seven  UnguageS  satisfied  Already  with  Com 

and  bearing  the  address  of        TherDuaEitcrsteemiokDowbiibt'ch 
the  Buffalo  office    of    the  '"''™"'„'rA2 


:al  world  magazine 


ning  im-  have  ta^ed  the  lapel  of  his  coat  accord- 
ation  an  ingly  and  this  is  his  only  record  of  his 
hearings  immediate  destination.  A  porter  seized 
whereby  him,  addressed  him  in  his  native  patois, 
collects  exhibiting  his  license  shield,  which  in  the 
equently  immigrant's  eyes  carried  all  the  dignitj' 
n  in  the  of  government  insignia,  said  he  had  been 
;nce,  the  sent  from  the  lodging  house  to  which  the 
1  in  the  other  was  bound,  tore  off  the  tag  from 
cities  of  his  lapel,  and  had  his  compatriot  at  bi^ 
mercy. 

Next,  he  got  possession  of  the  twenty- 
five  dollars  without  which  no  immigrant 
is  permitted  to  land. 
and  then  proceeded 
to  lose  him.  These 
last  offices  he  per- 
formed in  a  variety 
of  ways.  He  got 
the  money  perhaps 
by    offering   to 


cha 


ge    It    into 


D  Their  Charges. 


American  coinage 
and  giving  Confed- 
erate bills  in  ex- 
change ;  asked  for 
it  for  safe  keeping : 
deducted  five  dollars  for  a  subway  ticket ; 
charged  an  exorbitant  cab  fare,  or  re- 
sorted to  the  cruder  method  of  "jostling" 
and  pocket-picking.  Then  he  delivered 
his  charge  to  a  strange  hotel  where  land- 
lord and  porter  divided  the  spoils ;  or. 
the  money  in  his  possession,  he  found  he 
had  an  errand  in  a  coffee  house  and 
slipped  out  of  the  back  door  while  his 
victim  was  still  waiting  for  his  reappear- 
ance. Or  perhaps  he  took  him  to  his 
destination,  fleecing  him  for  services  as 
he  went. 

The  best  kind  of  prey  were  those  aliens 
who  were  passing  through  the  city,  for 
tliey  were  miles  away  before  a  complaint 
could  be  lodged  against  their  exploiters. 
Rarely  indeed  did  the  inarticulate   for- 
eigner  himself  lodge  a  complaint ;    but 
when  a  charge  was  brought   against   a 
porter  and  the  police  department  revoked 
his  license,  he    at    once    applied   to   the 
Bureau  of  Licenses  and  became  a  runner, 
jr  vice  versa.     When  he  had  lost  both 
icenses,  he  would  change  his  name  and 
egin  all  over  again.    Just  how  profitable 
le  wretched  business  was,  a  porter  in- 
Icated  in    a    recent    hearing   when   he 
lasted  that  he  sometimes  made  as  much 
one  thousand  dollars  in  a  week. 


NEW  BRIDGE  AT 
CONSTANTINE 

THIS  bridge  will  connect  with  the  rail- 

*  road  station  the  new  suburb  which 
is  being  built  at  Constantine  on  the  old 
hill  at  Condiat  City,  Algeria. 

Transporting  and  placing  the  pieces  of 
the    center    arches,    an    operation    both 
delicate  and  dangerous  was  effected  by 
three  telecharges,  one  of  long  range  at 
the  axis  of  the  bridge,  the  two  others 
above  the  arches.  First  there  were  raised 
on  each  side  three  strut  beams  held  by 
anchored  cables.    For  raising  the  central 
beam  a  movable   foot  bridge  was  con- 
structed uniting  the  outer  strut  beams. 
By  means  of  this  foot  bridge  it  was  pos- 
sible to   install  on   some  corresponding 
cables  a  framework  platform  on  which 
was  placed  a  scaffold- 
ing   of    timber   which 
served   for  raising  the 
central    beam    and    its 
supporting      braces, 
While     raising     these 
beams  the  foundations 
of  the  arch  were  being 
put  in  place. 

The  building  of  the 
arch  was  accomplished 

in  five  months.  The 
city  of  Constantine  will 
possess    an     admirable 

work  which  does  great  bnd.Thil  cable  i,iZ40yard«]pn»  mid  twenty 
honor  to  the  engineers  tears' Mo"^o^K '^I^'iSk  Vhc"h«in'*ca''blo''™ 
who      conceived      it      as       |^™K'limteren«''w«i"ade?''""'''' ''''''  ''"^'"" 

well  as  to  the  builders. 

Constantine,  the  capital  of  the  French     weighs  one  toi 

department  of  Constantine,  Algeria,  was     two  very  broa 

the  ancient  city  of  Cirta.    It  was  rebuilt     jong     \   dm, 

by  Constantine.     The  French  took  pos-      j^   diameter    > 

session  in  1837.  motion,     is '  U 

ners   at   the   I 

able  upward  < 

that   it   may  1; 

ners,   whereby 

snow  down  an 

then   push    int 

thus     finding 

move  the  sled 

or  packed  snoi 

the  paddle  blat 

axle  of    the    [ 

springs  in  ore 

'     uneven  surfac 


ECHNICAL  WORLD   MAGAZINE 


The  motive  power  consists  of  a  four- 
cylifider  motor.  The  transfer  of  power 
to  the  axle  of  the  drum  paddle-wheel  is 
effected  by  cog-wheel  chains. 

The  sled  may  be  fitted  with  outer 
wheels  by  means  of  which  it  may  be 
transported  to  garage  over  roads  free 
from  snow.  It  is  claimed  that  this  motor 
sled  is  very  well  suited  as  a  transporta- 
tion vehicle  in  northern  regions  where 
snow  covers  the  ground  for  the  greater 
part  of  the  year. 


accomplished  by  gear- 
pressure,  the  lever  be- 
lat  the  runners  at  once 
the  desired  direction. 


TESTING  TOWER  FOR 
EVAPORATION 

pOR  some  time  after  the  Saltott  Sea 
'  was  formed  in  southern  California 
from  the  overflow  of  the  Colorado  River, 
there  was  considerable  discussion  as  to 
whether  this  vast  inland  sea  would  aflfect 
the  rainfall  in  the  desert  country  there- 
about. Experts  have  decided  that  it  has 
had  no  effect  of  this  sort,  and  one  of  the 
factors  in  arriving  at  that  conclusion  was 
the  tower  erected  by  the  weather  bureau 
over  the  surface  of  the  water.  It  con- 
tains flat  shallow  pans  of  water  set  at 
various  heights  above  the  sea  and  ac- 
curate observations  are  taken  to  ascer- 
tain the  amount  of  evaporation  at  the  va- 
rious levels.  It  was  stated  by  one  au- 
thority that  the  Salton  Sea  had  about  as 
much  influence  upon  the  annual  precipi- 
tation as  a  tub  of  water  set  in  the  middle 
of  the  desert. 


NEW  GAMBLE  FOR  PARISIANS 

A  CLEVER  new  device  in  the  shape  of 
*"*  a  game  has  come  out  of  Paris,  which 
is  attracting  considerable  attention  amon^ 
those  who  follow  games  of  chance.  The 
new  game  is  planned  along  the  lines  of 
roulette,  except  that,  instead  of  wheel 
and  ball,  an  aeroplane  swings  around  a 
circle  above  a  table  marked  with  names 
of  six  European  countries.  A  tiny  plane 
is  mounted  on  one  end  of  a  rod,  which 
rests  upon  a  pivot  and  is  counterweighted 
at  the  other  end.  The  plane  weighs 
slightly  more  than  the  counterweight 
and.  except  when  in  motion,  will  sink 
gently  upon  the  table.  The  names  of 
England,  Germany,  France.  Russia,  Aus- 
tria and  Italy  are  placed  each  in  a  space 
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about  a  circle  beneath  the  flight  of  the 
plane,  so  that  the  little  flyer  must  alight 
upon  one  of  them  when  it  falls  after 
flight.  The  players  place  their  bets  upon 
the  countries  of  their  choice  and  the 
plane  is  spun  by  the  banker.  When  the 
plane  comes  to  rest,  lightly  and  grace- 
fully upon  the  cloth,  the  lucky  player  who 
chose  to  bet  upon  the  country  in  which  it 
lands,  wins  six  times  his  wager.  There 
is  a  decided  fascination  about  the  novel 
little  game  and  some  players  like  espe- 
cially the  feature  which  enables  all  par- 
ticipants to  see  distinctly  just  which  sec- 
tion of  cloth  wins. 

TREE  WITH  UNUSUAL  RECORD 

THIS  photograph  is  of  a  catalpa  tree 
"*  which  grew  from  a  post  planted  in  the 
spring  of  1878.  During  the  winter  of 
1877-78  Mr.  Charles  S.  Anders  of  Fair- 
view  Village,  Pennsylvania,  cut  down  a 
number  of  catalpa  trees  and  prepared 
them  for  fence  posts.  In  the  spring  he 
planted  a  number  of  the  posts.  The  one 
in  question  had  eight  holes  in  it  and  was 
used  at  the  bars.  During  the  summer 
Mr.  Anders  noticed  a  shoot  on  top  of 
the  ground  and  gave  it  support.  The 
first  season  it  grew  three  feet  and  the 
following  year  it  attained  a  height  of 
six  feet. 

The  shoot  has  been  growing  ever 
since  and  is  now  a  tree  measuring  seven 
feet  two  inches  in  circumference  above 
the  ground.  It  is  forty  feet  high  and  has 
a  spread  of  forty-five  feet. 
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IMPORTING  QUEEN  BEES 

IT  is  a  long  and  hard  journey  for  bees 
*  that  come  from  Europe,  packed  in 
crowded  mail  sacks  in  the  recesses  of  a 
steamer's  hold.  To  overcome  this  disad- 
vantage the  Italian  exporter  provides  a 
special  car  in  which  her  majesty,  the 
queen,  may  ride  to  this  land  of  liberty. 
She  and  her  associates  and  the  little  bit 
of  candy  that  goes  with  them  are  very 
light,  yet  the  exporter  makes  a  large, 
cumbersome  cage  in  which  she  is  to  ride. 
The  reasons  for  this  are  two.  First  the 
box  must  be  strong,  and  second  the  sides 
must  be  extended  so  as  to  prevent  the 
surrounding   mail     from   becoming   too 
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RAG  BABIES  TO  INCREASE  THE  CORN  CROP 
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he  knows  it  all  because  he  has  "always 
done  it  that  way,"    Finally  they  hit  it. 

"Eureka,"  they  cried,  "We'll  teach 
the  men  through  the  boys — the  father 
through  the  son.  We'll  establish  agri- 
cultural kindergartens  in  the  rural 
schools,  and  when  the  fathers  and  uncles 
and  big  brothers  see  what  the  children 
know  about  testing  seed  corn,  we'll  land 
them," 

This  is  having  its  effect.  The  farmers 
are  coming  to  realize  the  value  and  prac- 
ticability of  the  methods  advocated  by 
the  Crop  Improvement  Committee,  and 
while  some  of  them  profess  to  scoff  at 
these  methods,  they  are  secretly  putting 
them  into  practice. 

The  method  employed  in  the  agricul- 
tural kindergartens  is  the  "rag  baby 
test."  The  "rag  baby"  bears  no  relation 
to  little  Mary's  home-made  doll.  It  is 
merely  a  simple  little  device  for  testing 
seed  corn,  or  any  other  kind  of  grain, 
and  its  mysteries  can  be  solved  by  any 
boy  or  girl  in  a  few  minutes. 

The  "rag  baby  test"  is  conducted  in 
the  following  manner :  A  piece  of  heavy 
sheeting  twelve  inches  wide  and  four  or 
five  feet  long  is  marked  off  into  a  dozen 
or  more  squares  about  three  inches  wide, 
running  through  the  center  of  the  strip. 
The  squares  are  numbered,  say  from  one 
to  twelve.  An  equal  number  of  ears  of 
corn  are  selected  for  the  test  and  are 
numbered  to  correspond  with  the  squares 
on  the  cloth.  The  cloth  is  then  thor- 
oughly moistened  and  spread  out  in  front 
of  the  ears  to  be  tested.  Five  or  six 
kernels  are  taken  from  ear  number  one 
and  placed  in  square  number  yone,  and 
so  on  until  all  the  squares  have  been 
filled.    Then  the  sides  of  the  cloth  are 


folded  over  so  the  edges  will  overlap  in 
the  center  and  the  strip  rolled  up,  be- 
ginning at  either  end.  If  the  cloth  is 
well  moistened  the  kernels  will  not  be 
displaced.  After  the  cloth  is  rolled  up 
a  string  or  a  rubber  band  is  tied  loosely 
around  each  end,  and  the  "rag  baby"  is 
finished.  It  is  not  necessary  to  limit  the 
number  of  squares  to  twelve.  From 
twenty  to  thirty  ears  can  be  tested  in 
each  roll. 

After  the  roll  is  tied  up  it  is  then  placed 
in  a  bucket  of  water  where  it  is  allowed 
to  remain  from  two  to  eighteen  hours, 
as  the  operator  may  prefer.  The  water 
',s  then  poured  off,  the  roll  placed  on  a 
couple  of  small  pieces  of  wood  to  keep 
it  from  touching  the  floor,  and  a  damp 
gunny  sack  placed  over  it  to  keep  it  from 
drying  out.  The  bucket  is  then  turned 
upside  down  over  the  roil,  one  edge  of 
the  pail  being  raised  half  an  inch  to  give 
ventilation. 

It  is  important  that  the  corn  should 
be  thoroughly  moist,  but  not  so  wet  that 
seed  will  smother.  Care  should  also  be 
taken  that  the  corn  is  not  chilled.  The 
best  results  will  be  obtained  if  it  is  kept 
in  a  temperature  of  about  seventy  de- 
grees. At  the  end  of  four  or  five  days 
the  kernels  should  begin  to  sprout.  The 
"rag  baby"  is  then  opened  up  again,  the 
kernels  are  examined  carefully  and  th& 
boy  or  the  boy's  father  can  see  at  a 
glance  which  the  ears  are  good  seed, 
and  which  should  be  thrown  away. 

The  "rag  baby"  has  been  born  and 
lived  its  useful  life,  leaving  Mr.  Farmer 
in  a  position  to  plant  only  that  seed  which 
will  be  sure  to  germinate  and  produce  a 
good  crop. 

Let  us  suppose  that  the  "rag  baby" 


SHOWING  HOW  THE  "RAG  BABY  ".  IS  ARRANGED  TO  CORRESPOND  WITH  EARS  TO  BE  TESTED. 


process  has  been  taught  to  the  school 
children  and  that  every  child  knows  how 
to  do  it.  Say  there  are  twenty-five  pu- 
pils in  one  district  school.  Each  pupil 
is  asked  to  get  twelve  ears  of  seed  corn 
from  his  father  or  a  relative  or  neighbor, 
letting  the  farmer  select  the  corn  accord- 
ing to  his  best  judgment.  In  this  way 
nearly  all  the  farmers  of  the  district  are 
interested,  each  man  beqoming  the  "part- 
ner" of  the  child  to  whom  he  has  given 
I  he  corn.  The  children  then  prepare 
their  "rag  babies"  and  keep  them  at  home 
until  the  seed  begin  to  sprout. 

Finally  a  day  is  selected  when  they  are 
brought  back  to  school  for  examination 
and  marking.  As  they  are  unrolled,  one 
by  one,  the  score  is  kept  on  a  sheet  of 
paper.  The  names  of  the  boy,  or  girl, 
and  his  man-partner  are  placed  at  the 
top,  then  numbers  from  one  to  twelve 
down  the  side,  while  opposite  the  num- 
bers are  placed  three  colunms  marked 
"good,"  "weak"  and  "dead,"  It  will  be 
found  that  some  ears  are  wholly  dead, 
and  others  too  weak  to  plant. 


After  the  result  is  determined  each 
pupil  takes  his  score-card  home  to  lii> 
man-partner  and  shows  him  the  results. 
He  is  also  requested  to  substitute  good 
ears  for  the  bad  ones.  The  pupil  nexi 
does  a  little  private  testing  of  his  own 
and  is  then  ready  for  the  6nal  testii^, 
at  which  all  of  the  men-partners  are  in- 
vited to  be  present. 

"The  beauty  of  this  plan,"  said  Mr. 
Bert  Ball,  secretary  of  the  Crop  lmp^ov^ 
ment  Committee,  "is  that  each  farmer  is 
put  into  competition  with  his  neighbor 
as  to  his  ability  to  select  good  seed  ami. 
It  is  the  gaming  instinct  made  practical. 
Every  man  is  interested  if  he  thinks  be 
can  do  something  better  than  his  fellow. 
There  are  several  methods  to  induce 
each  man  to  see  himself  as  others  see 
him,  to  learn  his  true  place  in  the  fanii 
equation.  One  of  these  is  to  give  each 
man  a  number  according  to  his  abilit)' 
to  raise  corn,  based  upon  his  own  signed 
statement.  The  idea  is,  of  course,  to 
prevent  those  below  the  average  from 
placing  all  the  blame  upon  Providence." 
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MORE  LIGHT  ON  PEAT  FUEL 


coal.  As  a  byproduct,  however,  peat  gas 
is  practicable,  and  in  Austria  and  Russia 
it  is  used  for  lighting  in  plants  where 
peat  coke  is  made. 

In-  the  way  of  byproducts  also,  moss 
litter  and  peat  mull  have  a  commercial 
value,  the  latter  being  shipped  from  Hol- 
land to  the  United  States  at  about  six- 
teen dollars  a  ton.  It  is  used  as  a  fruit 
packing. 

The  method  of  manufacture  adopted 
at  the  Alfred  demonstration  plant  is  sim- 
ple. The  peat  machine,  operated  by 
steam,  is  set  up  on  the  bog,  and  the  raw 
peat  is  carried  to  it  by  a  conveyor  di- 
rectly from  the  digging.  It  granulates, 
presses,  and  moulds  the  peat,  and  emptie.s 
it  out  into  dumping  cars  in  the  form  of 
rough  bricks.  These  peat  bricks  are  then 
spread  on  the  ground  to  dry,  the  rest 
of  the  process,  save  for  an  occasional 
turning,  being  left  to  the  sun  and  wind. 
That  is  ail  there  is  to  it.  It  is  a  matter 
chiefly  of  good  out-door  ventilation,  for 
the  wind  is  a  better  drying  agent  than 
the  sun. 

But  while  artificial  drying  has  been 
foimd  to  be  impractical,  machine  digging 
is  believed  to  be  the  secret  of  a  further 
cheapening  of  cost.  If  the  peat  must  be 
dried  by  simple  weather  process,  it  must 
be  dug  by  some  quicker  and  cheaper 
method  than  hand  labor.  A  machine  ex- 
cavator has  been  made  that  is  driven  by 
electrical  power,  slices  off  the  bog-soil 
and  throws  it,  in  powder  form,  to  one 
side,  where  it  partially  dries  and  is  then 
gathered  up  for  the  press.  In  this  way 
the  cost  of  manufacture  can  be  reduced 
at  least  fifty  cents  a  ton. 

The  Canadian  Mines  Department  has 
proved  it  by  its  two  years'  tests  that  bog 
peat  can  be  converted  into  an  effective 
substitute  for  coal,  for  both  domestic  and 
power  purposes.  It  has  found,  however, 
that  to  be  made  economically  it  must  be 
made  near  at  hand,  and  the  transporta- 
tion to  great  distances  of  air-dried  peat 
fuel  is  not  recommended.  What  is  ad- 
vised instead  is  that  plants  be  erected 
at  convenient  points  to  serve  their  im- 
mediate communities,  it  being  entirely 
possible  for  a  number  of  farmers  to  op- 
erate in  this  way  and  profitably  to  supply 
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WHERE    ELECTRICITY    COMPETES 

WITH    COAL 

By 
RANDALL    R.    HOWARD 


IT  is  being  demonstrated  by  the  Fed- 
eral Government  on  the  Minidoka 
Government  Reclamation  project  in 
Idaho  that  electricity  can  compete 
with  coal  for  heating  and  cooking 
purposes. 

Of  course,  conditions  are  especially 
favorable,  for  this  project  has  what  is 
stated  to  be  the  largest  water  pumping 
plant  in  the  world.  A  total  of  ten  thou- 
sand electrical  horsepower  is  available 
during  the  summer  months  for  lifting 
water  for  the  irrigation  of  forty-eight 
thousand  acres  of  land.  But  this  great 
quantity  of  electrical  energy  is  not  needed 
during  the  remaining  eight  months  of 
the  year.  Hence  it  is  being  sold  by  the 
Reclamation  Service  to  the  settlers  on 
the  project,  for  light,  for  heat,  and  for 
other  domestic  uses. 

The  Government  does  not  purpose  to 
make  a  profit  from  the  sale  of  this  sur- 
plus electricity,  and  the  winter  heating 
rate  is  extremely  low — one  dollar  per 
kilowatt  month.  This  amounts  to  about 
thirteen-hundredths  of  one  cent  per  kilo- 
watt hour — while  an  ordinary  rate  for 
electricity  from  private  companies  in 
cities  is  a  maximum  charge  of  fifteen 
cents  and  a  minimum  charge  of  five  cents 
per  kilowatt  hour.  The  winters  are 
rather  severe  in  this  part  of  the  West, 
but  the  Government  rate  enables  the  set- 
tler to  heat  an  ordinary  room  for  a  total 
annual  cost  of  between  ten  and  fifteen 
dollars. 

The  settlers  are  encouraged  to  allow 
their  electric  heaters  to  burn  all  night, 
since  the  loads  on  the  generators  at  the 
big  power  plant  will  be.  more  equalized. 
Thus,  the  householder  will  have  the  lux- 
ury of  a  warm  room  when  he  arises  on 
a  cold  winter  morning.  He  also  will  find 
hot  water   for  coflfee,  and  his   oatmeal 
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ready  cooked.  The  electrical  transmis- 
sion system  has  not  yet  been  extended  to 
all  parts  of  the  project,  but  where  it  is 
extended,  even  the  niost  humble  shacks 
and  tents  may  be  lighted  and  heated  with 
electricity.  Ordinarily,  electrical  appli- 
ances for  heating  and  cooking  are  con- 
sidered extreme  luxuries,  since  the  first 
cost  of  such  household  furnishing^s  is 
usually  very  high.  But  on  the  Minidoka 
project  this  condition  has  been  met  by  de- 
veloping working  models  for  the  manu- 
facture of  cheap  stoves  for  heating^  and 
cooking. 

With  the  aid  of  these  models  a  handy 
man  about  the  farm  may  make  his  own 
electric  stove.  If  he  does  not  have  the 
materials,  or  is  not  handy,  the  village  tin- 
smith can  do  the  job  cheaply.  True, 
these  stoves  betray  that  they  are  home- 
made, but  they  are  efficient  and  can  be 
made  attractive  enough  even  for  a  fas- 
tidious town  or  country  housewife. 

When  the  transmission  lines  shall  have 
been  extended  to  all  parts  of  the  project, 
this  cheap  electrical  energy  will  have 
many  other  uses  than  for  heating  and 
cooking.  A  certain  amount  of  cheap 
power  will  be  available  even  during  the 
summer  months,  and  electrical  fans  will 
not  be  a  luxury  in  the  farm  houses — to 
say  nothing  about  chums,  feed  choppers, 
and  wood  saws. 

This  unique  electrical  power  plant  that 
is  competing  with  coal  has  a  most  strat- 
egic location.  A  considerable  part  of 
the  regular  water  flow  from  the  Snake 
River  had  already  been  appropriated  to 
use  when  the  engineers  of  the  Reclama- 
tion Service  located  the  dam  site  for  the 
large  Minidoka  project.  This  water  was 
being  taken  from  the  river  at  a  lower 
point,  hence  must  be  allowed  to  escape 
the  Government  dam  which  raises   the 


THE  SIZE  OF  THE  SEEDS  DISTINGUISHES  THE  HARDY 
FROM  THE  WORTHLESS. 
Hardy  CBlalpa  Hrcdi  are  luie. 


THE    GET-RICH-STEADILY    CATALPA 


By 
HARLAN    D.    SMITH 


WHAT  C.  D.  Robinson  of 
Pawnee  City,  Nebraska, 
did  with  catalpas  was 
nothing  unusual  but  it  is 
a  good  instance  to  cite  be- 
cause it  shows  what  any  farmer  can  do 
on  a  small  piece  of  land.  This  is  accord- 
ing to  C,  A.  Scott,  State  Forester  of  Kan- 
sas. Mr.  Robinson  harvested  a  small 
crop  of  twenty  acres  not  long  ago.  His 
profit  was  $152.17  an  acre,  or  $3,043.40 
for  the  entire  crop.  This  was  above  in- 
terest on  his  investment  for  sixteen  years 
at  five  per  cent. 

In  establishing,  maintaining,  and  har- 
vesting his  grove,  Mr.  Robinson  hired 
everything  done  and  paid  good  wages. 
He  could  easily  have  done  most  of  the 
work  himself  at  odd  times  and  saved 
one-half  the  expense. 

Nobody  knows  how  many  millions  of 
rich  acres  in  the  Missouri  Valley  remain 
idle  year  after  year  because  of  spasmodic 


high  water.  Count  only  tl 
ing  close  to  river  and  creek 
very  uncertain  areas  that 
farm  land  one  day  and  a 
next — and  you'll  have  a  go 
lions  in  your  estimate. 

Yet  on  this  very  waste  land  a  new  and 
profitable  industry  will  start  some  of 
these  days.  It  will  be  catalpa  growing. 
The  ever-increasing  demand  for  catalpa 
posts  and  poles  will  bring  it  about. 

Catalpa  growing  is  not  a  get-rich- 
quick  scheme.  Requiring  eight  to  six- 
teen years  for  a  crop  to  mature,  it  isn't 
a  quick  investment.  But  there  is  migHy 
good  money  in  catalpa  growing  and 
where  the  soil  is  good  it  is  practically  an 
absolutely  safe  investment. 

Some  Kansas  catalpa  plantations  are 
being  harvested  now  with  promises  of 
large  profits.  Charles  Delker,  of  Hud- 
son, who  has  one  hundred  thousand  trees, 
is  cutting  posts  which  he  says  will  bring 
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Kansas'  State  Forester  says.  The  more 
common  species,  catalpa  catalpa,  is  not 
profitable.  It  is  a  very  difficult  matter  to 
determine  if  seedlings  purchased  for 
planting  are  true  to  name.  Seedlings  of 
all  species  are  so  much  alike  that  it  is 
practically  impossible  to  tell  one  from  an- 
other. It  is  only  from  the  characteristics 
of  the  mature  trees  or  the  seeds  that  the 
common  and  the  hardy  species  can  be 
determined,  definitely.  And  then  it  re- 
quires a  close  comparison  of  the  points 
of  identification. 

One-year-old  seedlings  are  the  most 
satisfactory  for  extensive  plantings.  At 
this  age  the  young  plants  are  strong 
enough  to  establish  themselves  readily  in 
their  new  location,  and  to  make  a  good 
growth  the  first  season.  They  also  can 
be  planted  at  a  much  less  expense  at  this 
age  than  when  two  years  old.  The  ca- 
talpa is  very  readily  transplanted,  and 
with  proper  care  a  full  stand  is  easily  ob- 
tained. 

Catalpas  grow  naturally  in  deep,  rich 
soil,  along  creeks  and  rivers.  Conse- 
quently, they  reach  their  best  develop- 
ment in  rich,  well-drained  bottom  lands. 
It  is  an  entirely  safe  proposition  to  plant 
catalpa  trees  in  any  soil  that  will  produce 
a  good  corn  crop.  Gumbo,  poorly  drained 
soils,  or  high,  dry  land  is  not  desirable 
for  these  trees.  The  general  impression 
that  catalpas  require  a  sandy  soil  to  at- 
tain the  best  development  is  erroneous, 
Mr.  Scott  says.  A  sandy  loam  or  a  sandy 
soil  with  a  clay  or  loam  subsoil  are  all 
right,  but  sandy  soils  with  coarse  sand  or 
gravel  subsoil  are  not  at  all  suitable. 

Six  by  six  feet  is  the  distance  usually 
recommended  for  planting  the  young 
trees.  This  spacing  is  the  most  satisfac- 
tory when  all  the  trees  in  the  plantation 
are  to  be  grown  until  they  are  sixteen  or 
eighteen  years  old.  But  if  some  of  the 
trees  are  to  be  cut  for  posts  or  other  pur- 
poses as  soon  as  they  are  large  enough, 
and  these  cut  promiscuously  throughout 
the  plantation,  the  stand  is  left  so  open 
that  grass  and  weeds  soon  gain  a  foot- 
ing and  the  trees  around  the  opening 
develop  heavy  limbs  instead  of  tall, 
straight  trunks.  Too  wide  spacing  al- 
lows heavy  limbs  to  develop  near  the 
ground  and  as  a  result  the  best  form  for 


post  or  pole  production  is  not  thus 
tained. 

Where  intensive   methods    are    t< 
practiced,  the  trees  may  be  spaced  i 
and  one-half  by  seven  feet.     By  the 
the  trees  are  eight  or  ten  years  old 
will  be  crowding  one  another  badly, 
one-half    of   them    should    then  be 
When  the  plantation  is  thinned,  th< 
maining  trees  are  left  seven    by    s 
feet,  which  is  sufficient  room   to  pe 
them  to  reach  full  development.     Cr< 
ing  during  their  early  period  of  gT< 
is  very  beneficial  as  it  causes   the  t 
to    develop    clean,    straight    stems 
from  heavy  limbs. 

It  is  quite  a  common  practice  an 
catalpa  growers  to  raise  a  crop  of  < 
between  the  tree  rows  the  first  year- 
corn  usually  more  than  pays  for  the 
of  cultivating  the  trees  and  thus  red 
the  cost  of  producing  the  timber. 

Catalpas  require  little  care.  After 
third  year  no  cultivation  is  necess 
You  must  just  be  patient  and  wait 
the  profits.  Of  course  it  will  be  wis 
see  that  the  plantation  is  protetced  f 
fire  and  live  stock.  The  danger  of  inj 
by  fire  is  not  great  unless  there 
growth  of  grass  or  weeds  on  the  grot 
The  litter  from  the  trees  does  not  ace 
ulate  in  sufficient  abundance  to  carry 
structive  fires.  Live  stock  of  any  kin 
harmful  to  the  trees.  It  is  best  noi 
allow  any  animals  to  range  on  the  plai 
tion. 

When  sixteen  or  eighteen  years 
catalpas  will  yield  three  general  fenc 
posts  to  the  tree.  The  trees  that  are 
out  when  eight  or  ten  years  old  are  la 
enough  to  make  one  post  apiece  besi 
considerable  stove  wood.  If  the  tr 
are  cut  while  they  are  in  a  good,  thri 
condition,  the  sprouts  from  the  stun 
will  yield  a  second  crop  of  posts  in  fr 
fourteen  to  sixteen  years.  This  sect 
crop  will  nearly  equal  the  first  in  nu 
ber  of  posts  and  value.  They  will 
straighter  and  freer  from  limbs  than  t 
posts  from  the  first  cutting,  and  quite 
durable.  Because  it  requires  practica 
no  attention  the  second  crop  1s  the  mc 
profitable.  It's  like  waiting  on  a  paid  i 
endowment  policy.  And  fully  as  sal 
the  Kansas  forester  says. 
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RAILROAD    CROSSING    AND 
LOCK    COMBINED 


By 
CHARLES    M.    NILES 


THE  two  great  arteries  of  com- 
merce in  New  York  State — 
the  New  York  Central  Rail- 
road and  the  barge  canal — 
will  cross  each  other  at  a  point 
five  miles  east  of  Utica.  The  level  of 
canal  and  railroad  will  be  about  the  same, 
but  a  crossing  at  grade  was  obviously  im- 
practicable. So  the  railroad  men  and  the 
state  engineers  got  together  and  planned 
a  combined  lock  and  crossing,  whereby 
the  canal  will  be  lowered  twenty-one  feet 


lar  intervals.  The  flow  of  water  in  the 
culverts  will  be  controlled  by  iron  valves. 
Snubbing  posts  and  iron  ladders  will  be 
set  in  the  concrete  walls,  for  the  con- 
venience of  boatmen  using  the  lock. 

While  the  crossing  is  under  construc- 
tion, the  New  York  Central  tracks  are 
being  carried  around  the  works  by  a  de- 
tour a  third  of  a  mile  in  length.  A  branch 
from  the  railroad  parallels  the  lock  site, 
thus  facilitating  the  unloading  of  sup- 
plies.    The  entire  construction  plant  is 


and  pass  under  the  railroad  to  the  lower     conveniently    arranged    and   up-to-date. 


land  near  the  Mohawk  River.  This  novel 
structure,  with  its  approaches,  will  re- 
quire huge  walls  of  concrete  a  quarter  of  a 
mile  long  and  nearly  fifty  feet  in  height, 
Panama  hasn't  got  very  much  on  that. 
The  lock  chamber  will  be  of  standard 


The  work  is  progressing  steadily,  and  the 
new  crossing  will  probably  be  in  use  this 
fall. 

The  material  excavated  from  the  ap- 
proaches is  used  in  making  concrete,  A 
steam  shovel  scoops  up  the  gravel  and 


barge  canal  dimensions — 328  feet  long  deposits  it  in  automatic  dump  cars,  which 
and  45  feet  wide  "-.-™:»t:""-  --=  ,..i.;,t.=j  away  by  dinkey 
the  lockage  of  two  es  to  the  "laun- 
barges  atone  time.  This  apparatus 
gravel  foundation  ks  like  a  confused 
so  firm  that  pilin;  imble  of  chutes 
i  s  unnecessary,  and  screens ;  but 
but  the  lock  it  is  saving  the 
chamber  will  be  contractors 
flopred  with  thousands  of 
three  feet  of  dollars  by  con- 
solid  concrete.  I  verting  ordi- 
A  great  steel  nary  gravel 
bridge  will  |  into  first-class 
carry  the  four  aggr^fate  for 
tracks  of  the  concrete, 
NewYork.  After  being 
Central  across  dumped  into 
the  canal  just  be-  arge  hoppers  at 
low  the  lower  gate;  le  top,  the  gravel 
The  lock  will  ies  through  a 
filled  and  emptit  ;  s  of  revolving 
culverts  passing  nile  jets  of  water 
the  side  walls.  Small  pons  piay  upon  it.  In  this  man- 
open  from  the  culverts  into  '"  ^^  ^-f^"  Chambe«.  ner  the  sand  and  stone  are 
the  lock  chamber  at  regu-     ^'"""^"'^ilfHiS'^'kVoiIai. '*''""'"    cleansed  and  assorted. 


A  ROHAN  BATH  ON  THE  IMFSSATOS, 


WORLD'S    BIGGEST    SHIP 


IN  the  presence  of  the  Emperor  of 
Germany  and  a  notable  gathering 
the  steamship  Imperator,  of  the 
Hambui^- American  Line,  was 
launched  recently  at  Hamburg.  The 
new  liner,  which  establishes  new  stand- 
ards for  size,  luxury  and — it  is  claimed — 
safety  at  sea,  will  enter  the  North  At- 
lantic service  early  next  year.  The 
Imperator's  length  of  900  feet  and  her 
tonnage  of  50,OiOO  render  her  the  largest 
ship  in  the  world.  She  is  to  be  followed 
by  two  sister  ships  of  about  the  same  size. 
The  Imperator  is  built  with  a  double 
bottom,  extending  her  entire  length.  In 
addition  she  will  have  coal  bunkers  at 
the  sides,  practically  giving  her  a  double 
skin,  rendering  her  a  ship  within  a  ship. 
The  Imperator  is  also  equipped  with 
many  transverse  bulkheads  whose  doors 
are  controlled  by  hydraulic  power  from 
the  bridge,  and  can  be  closed  simultane- 
ously within  a  few  seconds  by  touching  a 
lever.  A  complete  system  of  electrical 
communication  extends  throughout  the 
ship,  thus  placing  the  officer  on  the  bridge 
in  instant  control  with  any  part  of  the 
ship.  Her  owners  declare  that  she  will 
carry  sufficient  lifeboats  of  the  latest  de- 


sign to  provide  ample  accommodation  for 
passengers  and  crew.  The  wireless  ap- 
paratus on  the  Imperator,  it  is  asserted, 
will  be  the  most  powerful  of  any  ship  in 
the  world  and  will  be  in  constant  service 
at  all  hours  of  the  day  and  night,  to 
receive  or  send  messages. 

To  drive  this  immense  steel  vessel  it 
will  be  necessary  to  install  engines  ca- 
pable of  developing  70,000  horsepower. 
The  Imperator  is  not  expected  to  estab- 
lish a  new  time  record  for  crossing  the 
Atlantic.  She  will  be  driven  at  an  aver- 
age speed  of  about  223^  knots  an  hour. 
She  will  have  four  propellers  driven  by 
the  turbine  engines. 

Probably  the  Imperator's  most  unique 
feature  will  be  a  magnificent  swimming 
"pool,  reproducing  with  great  fidelity  a  lux- 
urious Roman  bath.  This  cabin  is  two 
stories  or  decks  in  height,  and  surround- 
ed by  a  broad  gallery.  The  ceiling  of 
the  bath  is  carried  out  in  marble  and 
bronze.  For  those  desiring  special  pri- 
vacy, beautiful  suites  are  provided,  in- 
cluding a  private  veranda  or  deck.  These 
ocean  "apartments"  as  they  may  be 
called,  consist  of  drawing  room,  bed 
room  and  dining  room. 


J 


768 


TECHNICAL  WORLD   MAGAZINE 


using  pick  and  shovel, 
with  the  aid  of  V- 
shaped  dump-cars  and 
of  portable  tracks, 
which  outfits  were  light 
enough  to  be  handled 
by  a  few  men  on  any 
ground.  On  account 
of  the  abundance  of 
fine  timber,  trestling 
was  done  wherever  pos- 
sible. 

The  only  work  done 
by  the  locomotive  on 
the  downward  trip  from 
the  hacienda  obviously 
consists  of  controlling 
the  traveling  speed  of 
the  train  by  its  braking 
power. 

The  most  notewor- 
thy point  about  this 
railway  system  is  that 
no  extensive  plant  was  ia 

required   for  construc- 
tion and    that    everything  was  built  by 
unskilled  labor  through  a  wild  and  moun- 
tainous country. 


BABY  CHIMPANZEE  THAT 
ROLLER  SKATES 

COME  time  ago  Dr.  William  Howard 
^  Furness,  Jr.,  of  Wallingford,  Pa.,  son 
of  the  distinguished  Shakesperean  scholar 
of  that  name,  agreed  with  Dr.  Carl  Wit- 
mer  of  the  University  of  Pennsylvania 
to  make  an  exhaustive  experiment  to  de- 
termine how  far  the  reasoning 
faculty   can   be   developed   in 
apes.     Dr.   Furness   went   to 
the  East  Indies  and  selected 
from     captured    animals    for 
sale   there   a    young    orang- 
outang and  a  baby  chimpan- 
zee.    With  these  as  his  trav- 
eling companions  he  returned 
to    America    and    estaWished 
the  apes  in  a  small  house  on 
his  estate  at  Wallingford,  Pa. 
The  result  of  a  long  series  of 
experiments     with     the    two 
young  apes,  both  mere  babies, 
goes  a  long  way  to  demon- 
strate that  the  monkey  tribe  ^^  ^__ 
have  reasoning  powers.  "    " 


The  most  interesting 
feature  of  the  educa- 
tion of  the  apes,  in  the 
opinion  of  some  vis- 
itors to  the  Walling- 
ford home,  is  that  they 
can  articulate  with  per- 
fect distinctness  simple 
words  like  "papa"  and 
"mama," 

"Say  papa,"  Dr.  Fur- 
ness will  say  to  Borneo, 
one  of  the  baby  apes. 
Borneo  will  immedi- 
ately close  her  not  very 
prepossessing  mouth 
and  repeat  the  word 
uttered  by  her  owner. 
In  the  same  way  she  will 
say  "mama"  when  re- 
quested. Simple  re- 
quests such  as  patting 
the  head  of  the  doctor, 
L,  or   "making    a    ni^er 

lip,"  or  expectorating 
when  instructed  to  do  so,  Borneo  com- 
plies with  at  once  and  without  the  slight- 
est hesitation.  She  will  also  select  blocks 
of  any  color  from  a  heap  of  blocks  or 
pick  out  a  certain  letter  from  a  mass  of 
letters  without  apparent  eflfort.  Dr. 
Furness  will  ask  the  visitor  to  make  the 
choice  of  color  or  letter  so  that  there 
can  be  no  possibility  of  Borneo  merely 
following  a  set  rule  to  select  certain  col- 
ors or  letters  in  rotation.  All  these  things 
Borneo  has  learned  from  Dr.  Furness, 
his  education  having  been  directed  alto- 
gether at  Wallingford  place. 

Mimi,  the  chimpanzee,  has 
accomplishments  all  her  own. 
These  accomplishments  amuse 
not  only  herself  but  others  as 
well. 

Mimi  finds  her  greatest  de- 
light in  roller  skating.  She 
will  cackle  with  joy  when  the 
skates  are  brought  out  and  sit 
patiently  while  Dr.  Furness 
fastens  them  to  the  feet.  Then 
she  will  get  up  and  skate  furi- 
ously up  and  down  the  smooth 
zinc  floor  of  the  little  room. 
Her  agility  makes  roller  skat- 
ing come  very  natural  to 
Mimi,  she  finding  no  difficulty 
l^?^""^"        in  balancing  herself. 


